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TRANSLATOR'%S PREFACE. 


2 M tranflations of the works of 

emment foreign writers are of great 
utility to fcience and the arts is a truth 
which has long been known and acknow- 
ledged, and indeed fo rapid is the progrefs 
of improvement inmodérn times, that fuch 
tranflations are every day becoming more 
- important: an ardent fpivit of inquiry 
having pervaded the greater part of Eu- 
rope: andalmoft everÿ nation inthis quar- 
ter ofthe globe, having given birth to men 
of fuperior talents and induftry, who are 
-deeply engaged in eXploring the opera- 
tions of nature, 


Itisevident, that every country muft be 
much benefted, which by means of early 
tranilations, poffeffes itfelf of the fruits of 
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the labours of foreign nations. It colleëts 
as it were into a focus, the fcattered lights 
which are firuck out in different parts of 
the world, and thus reaps an immediate 
advantage from difcoveries which had a . 
diflant origin. Although the Philofophers 
“of our own country have been eminently 
diftinguifhed by that zeal for the advance- 
ment of fcience, which is one of the cha- 
raéteriftic features of the prefent age, yet 
it muft'be acknowledged that in theappli- 
cation of fcientific chemiftry tothe arts,we . 
have been furpañled by our neighbours on 
the continent. The principles of the art 
of dyeing in particular, feem to have been 
negleéted by us, or at leaft do not appear 
to have obtained that degree of attention 
to which they were entitled, from their 
importance both to the manufaéturer and 
‘the man of fcience, 


No fyftematic treatife on this fubjeët has 
hitherto appeared inour language, except- 
ing a tranflation of Hellot, with which 

the 
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* thepublic are very little acquainted. Its 
true, we meet with fome very ingenious 
and fcientific remarks on dyeing,in Lewis’s 
Commercium Philofophico Technicum ; 
but thefe are confined almoft folely to the 
black dye. We have likewife fome valu- 
able obfervations on this fubjeét, in the 
tranflation of Macquer’s Chemical Dic- 
tionary. Thefe works, together with a 


few books of receipts taken from Hellot, . 
-d’Apligny, Macquer, and Dufay,compre- 


hend almoft every thing I have yet feen 
in the englifh language on the art of dye- 


Ing. | 


The intelligent. reader will perceive 
that in the prefent work, much light is 
thrown on the principles of the art of 
dyeing by the late improvements in che- 
mifiry. From an attentive perufal it will 
appear, that by means of the properties of 
the different gales, by an attention to the 
influence of light and to complicated che- 
mical combinations, the ingenious author 
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has been enabled fuccefsfully to explain 
many important faëts, the caufes of which 
were formerlyinvolvedin obfcurity. Con- 
fidered in this point of view, it is con- 
ceived, that the work which I have under- 
taken to tranflate will be highly acceptable 
to the philofophical chemift; but it is t6 
the manufaéturer that this work is prinei- 
_pally addrefled. He will find in it me- 
thods of conduéting his procefles equally 
new and fimple. He will learn from it 
to afcertain with greater certainty the fuc- 
cefs of his operations; it will furnifh him 
with an opportunity of comparing his own 
procelles with thofe of other artifts, and of 
adopting the improvements derived from 
the labour and ingenuity of his predecef- 
fors and cotemporaries. 


In this treatife particularly, he will find 

a cértain mode of détermining the qua- 
lities of the materials he employs, which 
will enable him to proportion the quan- 
tities fo accurately to each other as to 
avoid 
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avoid all wäfte, and dire& him to the 
value of any article of which he can pro- 
cure a fample. This improvement prin- 
cipally depends on the ufe of the acids, 
and more efpecially of thofe which have 
been térmed oxygenated. , 


With a view to facilitate the mode of 
obtaining the acids, I have ventured to 
add a defcription and drawing of an 
apparatus for the diftillation of thofe fub- 
ftances, which from experience 1 find 
more fimple and advantageous than any 
that I have yet {een 


Refpeët for the author has induced me 
to retain the new french nomenclature, | 
which is at prefent becoming fafhionable; 
although it might have been more accept- 
able to many of my readers, 1f I had fub- 
ftituted the terms in common ufe, for thofe 
that have been employed by Mr. Ber- 
thollet, With a view, however, to pre- 
vent any miftakes that might arife from 


this 
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this fource, I have fubjoined a vocabu- 
_lary, and have likewife added an index, 
without which no important work fhould 
appear. 


In a few inftances, I have endeavoured 
to 1lluftrate the obfervations of our au- 
thor by notes. Thefe are not fo copious 
or numerous as I could have wifhed, but 
I was folicitous to make my countrymen 
acquainted with this valuable work. as 
early as pofible, and certain circum- 
ftances, with which it is unneceflary to 
trouble the reader, have obliged me to 
finifh the tranflation within a limited 
time. 


I fhall only add that in tranflating a 
philofophical work, which confifis chiefly 
of a detail of important faëts and infer- 
ences, 1 have deemed it right to prefer 
perfpicuity to elegance. 
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4 STRONG defre of attraéting attention 
A is obfervable in man in his moft unculti- 
vated flate. Amongft the means of gratifying 
this defire, the beauty of brilliant colours 
paturally prefents itfelf. Thus even favage 
nations paint their fkins, and adorn themfelves 
with feathers, ftones, and fhells of lively hue. 

The women of Gaul on their feftival days 
ufed to ftain themfelves of a brown olive 
colour with woad, and this no doubt exercifed 
the vanity of thofe of higher rank. 

The origin of the art of dyeing is certainly 
therefore of great.antiquity, and very pofibly 
nations, little civilized, where nature had fur 
nifhed colouring materials of eafy application, 
might poffefs fpecies of tints which polifhed 
nations may have highly efteemed: thus the 
Gauls prepared fome colours which even the 
Romans did not defpife, The art however 
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muft have waited the progrefs of induftry and 
luxury, to be much extended or improved. 

The Egyptians, according to Pliny*, had 
difeovered a mode of dyeing, fomewhat re- 
fembling that which we ufe for colouring 
printed linens ; the ftuffs, probably after having 
been impregnated with different mordants?, 
were immerfed in vats, where they received 
various colours. It is to be prefumed however, 
that the induftry of a people, whom facerdotal 
power, by exprefs laws, forbad to change even 
their moft indifferent cuftoms, could not: be 
very aétive. 

When we wifh to eftimate the progrefs of 
the human mind in remote times, we turn our 
attention to Greece; but there we find a 
ftriking difference between the fine arts, and 
thofe fubfervient to our convenience or luxury ; 
a difference, the caufe of which, may be per- 
ceived. Public opinion placed thofe arts at 
an immenfe diftance from each other; for 
while glory was attached to the former, the 


2 Hift. Nat. lib. xxxv. chap. 2. 

b It does not appear that the Englifh artifts have any term 
appropriated to this clafs of bodies compofed chiefiy of 
éarthy and metallic fälts, employed in the preparation offtuffs, 
to fit them for the reception of more durable colours, Ï have 
therefore thought it beft to retain the original word. TT, 


Jatter 


INTRODUCTION. in 


latter were confounded with difgraceful and 
fervile employments. 

The diftinétion however was in part well 
founded. The painter, the ftatuarÿ, the archi. 
teét, flamped their genius on their produétions ; 
their art did not require long continued efforts 
for its increafe, nor the accidents and ex- 
periments of ages for its flow improvement. 
Their invention was able at once 16 pafs the 
limits of time, and thofe mafter pieces of art, 
which fo rapidly fucceéded each other in 
Greece, have juftly become the admiration of 
poiterity. 

Yet this nation however fruitful in genius, 
or produétive of great men, fuffered itfelf to 
be led away: by ïts inclinations, :and beftowed 
its efteem too partially. : For while crowns and 
the moft fplendid honours were decreed to 
thofe who excelled in wreftling, boxing, and 
running, the ufeful arts were degraded, even 
in the eyes of philofophers. | 

This is one of the moft ftriking charaters 
by which the philofophy of the ancients is 
diftinguifhed from that of the moderns. The 
ancients were chiefly engaged in fpeculations, 
which might procure them the refpett of a 
people, who, while they difpenfed glory, 
. thought the ufeful arts unworthy their attention. 
B 2 This 
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This contempt defcended to the Romans ; 
for Pliny fpeaking of dyeing,awowedly negleëts 
the defcription-of operations which are uncon- 
nefted with the liberal arts; ec fingendi 
rationem omiffiffimus, fi unquam ea liberalium 
arlium fuiffet. 

Modern philofophers, above the vulgar, yet 
defpifed by the great (whofe pride is fupported 
by pretenfions wholly foreign to human fcience) 
have given themfelves up to cold calculation, 
and to the humble defcription of whät nature 
and art prefent to them. They have traced 
the connexion of the numberlefs wonders that 
have occurred to them, and have difcovered in 
the labours of induftry, as well as in commerce, 
the fource of. national profperity, the feeds of 
extenfive population, and the grand fupport of 
agriculture. But it was the academy of fciences 
of Paris which firft attempted to fhed the light 
of fcience upon all the arts, which formed the 
projeët of publifhing the defcription of them, 
‘and which in the midft of prohibitory regula- 
tions, formed the elevated idea, that the 

induftry of a nation cannot fail to be enlight- 
_ened and increafed by a free communication of 
all the proceffes it ufes, and that the facrifices 
it makes by this publicity, are amply compen- 

fated by the advantages it derives from it. 
This 
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This plan was extended to all the objets of 
knowledge by the Encyclopædia, the moft 
* magnificent monument ever raifed to philofophy 
and reafon. | 
* The’art of dyeing among the Greeks could 
have had but little affiftance from fcience ; but 
the aëlivity of genius is communicative, and 
induftry multiplies its efforts when folicited by 
Juxury.: Let us fee then what progrefs luxury 
had made in Greece. Let us confult the 
philofophical piéture which has been lately 
drawn of its manners, ‘ | 

A number of the citizens of Athens pañfed 
their time in the different tribunals, for which 
they received three oboli, that is nine fous per 
daÿ (about 4fd. Eng.) The medium price of 
a feptier (twelve bufhels) of corn, which is 
the moft natural ftandard of comparifon, was 
_thirteen livres (105. 10d. Eng.); that is a little 
more than half the medium price with us: fo 
that à citizen of Athens with the-daily. pay he 
received for the difcharge of the moft import 
ant duties of the republic, might: purchafe a 
meafure of corn, the price of which at prefent 
is fifteen fous (7d. Eng.) In order then to 
form an idea, not of the public magnificence, 
nor of that of fome individuals, but of the 
éafe and luxury of the ordimary clafs of citizens, 
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we muft confider, what they would be at Paris, 
if the falary of the public offices was fifieen 
fous per day. 

Many of them (the Athenians) wént cé 
footed.. The drefs of the people was made 
of cloth which had received no dye, and 
which might be wafhed (reblanchir). The 
rich preferred coloured cloths ‘; they efteem- 
‘ ed-fuch as were dyed fcarlet by means of 
certain-grains of a reddifh colour ; but they 
valued fill more ee thofe of: a Pape 
Crdye* 
Silk, which is fubjeéted to sc greateft nat 
of the. procefles in dyeing,, comes ‘originally 
from.China.- The annals of that nation infor 
us, that the wife -of the emñperor Hoang Ti, 
was the firft who fpun threads-from the natural 
filk cocoons; found on the trees. From this 
country, filk was éarried into Indoftan, and 
thence to Perfia; Greece, and Rome, where 
however it Was not known till a very confider+ 
able timè after the firft employment of it. 
Some have concluded from a line in Virgil’s 
Georgics *; that it was in ufe at Rome im the 
, time of Auguftus. What Pliny fays on the 


€ 


an 


€ 


mn A nm mn 
DR 7 


A 
" 


s Voyage du jeune Anacharfis,. 
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fubjeét is lefs ambiguous. - In the reign of the 
emperor. Juftinian,® filk fl: bore {o high à 
price that it fold for its weight of gold‘. It 
was about this time, that filk worms eggs were 
brought by certain monks, from India to Con 

ftantinople, where a method of hatching them, 
_ andof fpinning from their cocoons was difco 
vered‘. . Silk worms feem to have been firft 
introduced into Italy about the time of the 
Crufades, . . : 
The aït of dyeing linen appears not to have 
been known in Greece before Alexander’ 
invañon of India, where, according to Pliny, 
they dyéd the fails of his veflels of different 
colours. The Greeks feem to have borrowed 
this art from the Indians. | 

India was the nurfery of the arts and fciences, 
which were afterwards fpread and perfeëted 
among other nations. Accidents which had a 
tendency to improve the art, could not fail to 
be multiplied rapidly, in a country rich in 
natural produëtions, which requires little labour 
for the fupport of its inhabitants, and the 
population of which was favoured by the 
bounty of nature, and the fimplicity of man- 


e Voltaire, Effai fur les Moeurs, &c, | 
® Procop, lib, iv. cap. 17. de bello Gothico, 
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ners, till it was oppofed::by:the tyranny of 
 fucceeding conquerors. Butireligious preju- 
dices and the unalterable divifion in cafts, foon 
put fhackles upon induftry ; the arts became 
fationary ; and it would feem that the know- 
ledge of dyeing cotton in that country (for 
Æilk was then unknown, or at leaft very fcarce) 
was as far advanced in the time of Alexander, 
as it is at-prefent. 

The beautiful colours which we obferve in 
thofe Indian linens, to which we ufed to give 
the name of Perfes, becaufe they came to us 
from Perfa, would lead us to think that the 
art of dyeing had there attained a high degree 
of perfetion ; but we find by the defcription 
which Beaulieu gave (at the requeft of Dufay) 
of fome operations performed under his own 
eye 5, that the Indian procefles are fo compli- 
cated, tedious, and imperfeét, that they would be 
impraëticable in any other country, on account 
of the difference of the price of labour. 

European induftry has far furpafñled them 
in correétnefs of defign, variety of fhade, and 
facility of execution, and if we are inferior 
to them with refpeët to the livelinefs of two or 


8 Traité fur les toiles peintes dans lequel on voit la maniere 
dont on les fabrique aux Indes & en Europe. 
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three colours, it is only to be attributed to the 
fuperior quality of fome of their dyes, or 
perhaps to the length and multiplicity of their 
operations. 

Wé may then conclude, that the art of 
dyeing was much more limited, and lefs perfe®, 
among the ancients than among the modern: ; 
but they were in pofleffion of one fpecies of 
dye, which has been either loft or negleëted, 
which was an objeét of the moît refined luxury ; 
that is, purple: its procefles have more at- 
traéted the attention of philofophers, and been 
more carefully preferved in hiftorical records, 
_ than thofe of any other colour. 

I fhall pafs over the fables with which they 
have endeavoured to embellifh the origin of 
the purple dye ; but it is probable, that it was 
difcovered at Tyre, and contributed much to 
the opulence of that celebrated city. 

The liquor ufed in dyeing purple was ob. 
tained from two kinds of fhell fifh, the larger 
of which was called the purple, the other was 
a fpecies of whelk : they were each fubdivided 
into many varicties, and were ftill further 
diftinguifhed, as they afforded à more or lefs 
beautiful colour, according to the coaft where 
they were taken, &c. 
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The colouring liquor for purple is found in 
the throat of the fifh, in each of which was 
contained only a fingle drop; they ufed to 
bruife the whelks, which likewife contained a 
very fmall quantity.of a red liquor with a black 
tinge. (nigricantis.rofæ. Plin.) 

When-they had-obtained a certain quantity 
of the colouring liquor, they mixed with it a 
proportion of common falt; they macerated 
them together for three days, and then added 
five times the quantity of water ; this mixture 
they kept in a moderate degree of heat, and 
feparated, from time to time, the animal parts 
which rofe to the furface ; thefe operations 
lafted ten days, after which they afcertained 
with a piece of white wool, whether the liquor 
had acquired the proper fhade. . 

The ftuff was prepared for receiving the dye 
in various ways; fome immerfed it in lime 
water, fome prepared.it with a kind of fucus, 
which ferved, like fome of our mordants, to 
render the colour more fixed (folide). 

We do not know precifely the marine plant 
to which the ancients gave the name fucus, 
but its ufe was fo extenfive in dyeing, that the 
word became a generic term, including all 
forts of colouring fubftances. Mr. le Pileur 
d'Apligny conjeêures that it might be a ne 
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of archil, which is found on the coaft of . 
Candia *; ‘others again prepared their cloth 
with'alkanet. : 1 | 
The liquor of the whelk alone did not afford 
a durable colour, but it increafed the brightnefs 
of that obtained from the other kind of fhell 
ffh. The Tyrian purple was prepared by two 
operations, a firft dye was communicated by 
the liquor of the purple, and a fecond by that 
of the whelk, : hence it was called by Pliny 
Purpura dibapha. In other procefles they em- 
ployed a muxture of the liquor of both the 
fhell ffh; for inftance, for 50 Ib. of wool, they 
ufed 200 Ib. of the liquor of the whelk, and 
100 1b. of that of the purple fifh; thus they 
obtained an amethyft colour; fometimes they 
gave à ground with coccus, which is our kermes, 
and then dyed with the liquor of the purple ffh; 
in fine, by different combinations of the above 
methods theyobtained a great variety of purples, 
which they diftinguifhed by different names ; 
the Tyrian purple, according to Pliny, was of 
the colour of coagulated blood ; the amethyft 
purple had that of the ftone, fo called : another 
kind more refembled the colour of the violet, 
&c. &c.!. 
Té 
# Effai fur les moyens de perfeétionner l’art de la teinture. 
? Thofe who wifh for further information refpeéting the 
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It appears that fome of the kinds of purple 
preferved their colour for a very long time ; 
for Plutarch in his life of Alexander relates, 
that the Greeks found in the treafury of the 
king of Perfia a great quantity of purple, which 
had not loft its beauty though it was one 
hundred and ninety years old. 

The very fmall quantity of liquor obtained 
from each fhell fifh, and the tedious procefs of 
the dyeing, raifed the price of purple fo high, 
that in the time of Auguftus a. pound of wool 
of the Tyrian purple dye, could not be pur- 
chafed for one thoufand denariïi, about feven 
hundred livres of our money ( a 4 115: 
8d. Eng.) 

Priefts, who have always fought to derive 
advantages from whatever could make im- 
preffion on the multitude, attributed in former 
times a facred charaëter to purple. It was a 
colour pleafing to the divinity, and was to be 
appropriated to his worfhip, and although the 
ufe of it has been long difcontinued, the pride 


purple of the ancients, may confult the following modern 
works. Fabii Colomne Lyncæy purpura; G. Gottlob 
Richter progr. de purpura antiquo & novo pigmento ; 
Reaumur mem. de l’acad. 1711 ; and above all a learned 
work of Mr. Bifchof, entitled Verfuche einer gefchiéte der 
faberkunit, &c. 1780. 
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of the name is fill preferved in our facerdotal 
hierarchy. 

The purple has been, almoft every where, 
2 mark of diftinétion attached to high birth 
and dignities. It was an ornament of the firft 
offices of Rome; but luxury, which was 
carried to great excefs in that capital of the 
world, rendered the ufe of it common among 
the opulent, till the emperors referved to 
themfelves the right of wearing it: foon after- 
wards, it became the fymbol of their inaugu- 
ration. 

They appointed officers to fuperintend the 
manufaétories, principally eftablifhed in Phe- 
nicia, where it was prepared folely for their 
ufe. The punifhment of death was decreed 
againft all who fhould have the audacity to 
Wear it, though covered with another colour: 
The penalty fo tyrannically -denounced 
againft this whimfical fpecies of treafon, doubt- 
lefs occafioned the lofs of the art of dyeing 
purple ; firft in the Weft, but much later in 
the Eaft, where it flourifhed confiderably till 
the eleventh century. 

The ancients obtained from the COCCUS, NOW , 
known by the name of kermes, an account of 
which is given (Se&. III. Part II.) a colour 
which was almoft as highly efteemed as the 
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purple, and which was fometimes mixèd with 
it, as we have before remarked.. Pliny informs 
us, that it was émployed in the preparation of 
the imperial. robes. It was generally called 
fcarlet, but fometimes it was éonfounded with 
the purple, 

It appears, that it was not till the time of 
Alexander and his fucceflors, that the Greeks 
attempted materially to improve the black, 
blue, yellow, and green dyes. 

-Among the Romans it was cuflormary from 
the earlieft times, for newly married women 
to wear a yellow veil, and this colour was ap- 
propriated to matrons. 

In the games of the circus there was a kind 
of quadrill*, the divifions of which were 
diftinguifhed by the colours, green, color pra- 
Jinus, orange, rufatus, afh coloured, venetus *, 
and the white, 


k This term denotes a troop of cavaliers pompoufly dreffed 
and mounted for the performance of certain games, &c. It 
is borrowed from the French quadrille, or fquadrille, and 
that probably from the Italian quadriglia. They were never 
compofed of lefs than four divifions, nor of more than 
twelve, and each divifion confifted of twelve cavaliers at 
moft, and at leaft of three. T, 

\ This, rendered in the original by Xe cendré, is alfo, and 
Ï believe more commonly, ufed to denote a light blue, or 
fkÿ blue. TT. 

We 
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: We are enabled to judge of the qüalities of 
thefe colours by the fubflances ufed in making 
them. 1 fhall enumerate After Mr. Bifcoff, 
who has minutely examined the fubje&, the 
ingredients employed at that time, in the art 
of dyeing, in addition to the coccus and the 
purple fhell fifh. 

1. Alum. It feems probable from what 
is obferved in the firft part of this work 
(Seët. III.) that the ancients were unacquainted 
with our alum in its ftate of purity. | 

2. Alkanet. Suidas fays, that this fubftance 
was al ufed by women as a paint. 

3.’ The blood of birds, which was ufed 
among the Jews. 

4. The fucus. That of Crete was prefer- 
red, and it was generally émployed as a ground 
for valuable colours. 

5. Broom. | 

6. The violet; from which the Gauls pre- 
pared a colour which refembled one kind of 
purple. 

7-  Lotos medicago arborea.  Snaïl trefoil 
(luzerne en arbre). The bark was ufed in 
dyeing fkins, and the root in dyeing ool, 

8. The bark of the Walnut:tree, and the 
peel of the fhell, 


9. Madder. 
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9. Madder. We do not know whether 
the madder plant of the ancients was the fame 
as ours, or whether it was another root of the 
fame tribe. 

10. Woad. (glaftum). This plant was 
undoubtedly in ufe among the ancients, but 
we do not know whether their preparation of 
it was the fame as ours. 

Although the ancients might have employed 
fome fubftances, of which we have no account, 
we eafily perceive that our acquifitions, more 
efpecially fince the difcovery of America, give 
us a decided fuperiority in many colours. 
With refpeët to the regret which has been 
often felt for the lofs of the art of dyeing 
the celebrated purple, it may be queftioned 
whether it is well founded, and whether we 
are not able to produce a purple equally beau- 
tiful ? 

The fhell ffh which furnifhed the purple 
dye, probably exift now, in as great abundance 
as formerly.. They have been fo accurately 
defcribed that they may be recognized ; and in 
fa@, Thomas Gage informs us, that fhell ffh 
have been found near Nicoya, a fmall Spanifh 
town in South-America, which poffefs all the 
properties defcribed by Pliny, and others of 


the ancients, Thefe fhell fifh it appears, are 
at : 
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at prefent ufed in dyeing cotton, on the coafts 
of Guagaquil and Guatimala ”. 

Cole, in thé year 1686, difcovered fome of 
them on the Englifh coaft, and Plumier found 
à fpecies of thém at the Antilles. Reaumur 
has made many éxperiments on the whelks, 
which he obtained from the coafts of Poitou, and 
Duhamel has minutely examined the colouring 
liquor of the purple fhell ffh, which he found 
in great abundance on the coaft of Provence. 
He obferved, that this liquor does not take a 
purple colour without the a@lion of light, a 
circumflance which Reaumur had before re: 
marked refpeéting that of the whelk; that 
though at firft white, it becomes of a yellowifh 
green, which deëpens to.a fort of blue, that it 
afterwards reddens, and in lefs than five mi- 
nutes becomes of a very fine deep purple a 
now the purple of the ancients pofleffed thefe 
charaéters. | 

Further, we have a very minute defcription 
of the manner of catching the fhéll fifh which 
produced the purple, by an eye witnéfs, Eudo- 
cia Macrembolitiffa, daughter of the emperor 


* Hift. philofoph. & polit. dy comm. des Indes. Liv. vi, 
* Mem, de l'Acad, 1796. 
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Conftantine the eighth, who lived in the éle- 
venth century °. 

Our indifference as to procuring the purple, 
and our negligence of the experiments of fome- 
modern philofophers refpeëting it, arife, 1 
think, from our being already in pofleffion of 
more beautiful, as well as much lefs expenfive 
colours ; and I am not fingular in this opinion ?. 
In fa; the kermes affords a colour which was 
_almoft as highly efteemed by the ancients, as 
the purple, and contributed to that which they 
diftinguifhed by the name Color Hyfginus. Now 
we know how to employ the kermes probably 
to greater advantage than they did, becaufe we 
poffefs a pure alum, which prepares the ftuff 
to receive a more beautiful and durable colour; 
yet our dyers havé been induced almoift entirely 
to difcontinue the ufe of it, becaufe they can 
obtain from cochineal a colour beyond all 
comparifon more beautiful. 


e Eudocia Macrembolitiffa was married to one of the 
Conftantines, and after his death to Rom. III. who was 
made emperor in 1068. The work is to be found in a 
colleétion publifhed by Mr. d’Anfe de Villoïfon, under the 
title of Anecdota greca e regia Parifienfr ES e weneta S. Marci 
bibliothecis deprompta. T. i. 1781. 

» Bifchoff verfuche, &c. Goguet de l’origine des loix, des 
arts, & des fciences, 2° partie, iv. ii, 


If 
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If we fuppofe that the flight difference ob- 
fervable between‘ the colour obtained from 
the kermes, and that of the Tyrian purple, is 
compenfated by the advantage we derive from 
the employment of our alum, we may confider 
this admired purple, which on pain of death, 
none but the Cæfars could wear, as fimilar to | 
that blood red we fee in old tapeftry, which 
Was produced by kermes. : 

The fuppofñtion that the colour which we 
obtain from the kermes, is preferable to that 
obtained from it by the ancients, is fupported 
by the teftimony of Phny, who infinuates that 
it Was not a durable colour; now the colour 
we give by means of kermes, to wool prepared 
With alum, is exceedingly durable. 

The ancients were not acquainted with that 
ufeful fubftance foap *, which muft give us a 
fuperiority in fcouring, and fome parts of the 
art of dyeing. Inftead of it, with a view to 
8et greafe out of wool, and to wafh linen, they 
made ufe of a plant, called by Pliny radicula, 
and by the Greeks ftruthion, and which fome 
think was our faponaria, foap-wort ; they like- 
_ wife employed with the fame view, another 
plant, which Pliny defcribes as a fpecies ‘of 
Poppy. Homer reprefents the princefs Naufica 

* Goguet, ibid, part, 1, Liv, ii, 
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and her attendants wafhing their linen clothes 

_inthe ditches, by trampling on them with their. 
feet We are informed by ôGther authority, 
that the ancients ufed afhes in wafhing; and 
fome of the bolar earths were likewife em- 
ployed for that purpofe. 

From the new world, we have acquired 
feveral fubftances that häve beén found ufeful 
in dyeing, namely cochineal, brafil wood, log- 
wood, änd anotta. 

But above all, we are indebtéd for the fupe: 
riority of our colours to our preparation of 
alum, and the folution of tin, which give fo 
much brilliancy to many of our dyes. Our 
very general ufe of filk, which takes fuch 
lively and beautiful colors ; the rapid inter- 
courfe of trade, which brings the luxury of 
China and the Indies within the reach, even 
of the vulgar; the aëtivity of induftry, en- 
lightened and ftimulatéd by jealoufy, and a 
contention for fuperiority among the different 
nations of Europe; thefe circumftances have 
raifed us very much above the ancients, and 
have made colours common among us, with 
which the moft opulent among them, were 
ünacquainted : but previous to the acquifition 
of this fuperiority, Europe experienced all the 


devaftations of barbarifm. 
1 
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In the fifth century, all the arts were loft 
throughout the Weft ; except a few, which in 
a ftate of decay, were preferved in Italy ; and 
no traces were left of knowledge, indufiry, or 
bumanity. : 

Muratori % quotes a manufcript of the eighth 
century, in which we find a defcription of 
fome dyes, principally for fkins, and fome 
proceffes connefted with other arts; but the 
Latin, which is almoft unintelligible, and the 
chafms we find here and there, prevent us 
from being able to form a juft idea of thefe 
procefles *. 5 

The arts were better preferved in the Eaft, 
where articles of luxury were procured by 
fome of the great, even fo late as the twelfth 
century 

During the crufades, the Venetians derived 
their power from the barbarous mania ‘of the 


4 Diff, de textrina & veftibus fæculor. rudium. Antig. Lai, 
vol. ii, 

* I fhall quote literally a defcription of alum, which 
feems to prove that they employed only aluminous falaëtites, 
or a volcanic earth impregnated with alum. 
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ÂAlumen autem metallum, eft terra floriens de Eritarin. 
Eritarin terra eft alba facilis ad pifandum, 


C3 age ; 


xx11 INTRODUCTION, 


age ; their fleets were loaded with provifions 
for our deftruétive emigration; their com- 
merce increafed, the arts were eftablifhed 
among them, and improved by the induftry of 
the Grecks, and fpread from thence through 
the other parts of Italy. In the year 1338, 
Florence contained two hundred manufaéturers, 
who are faid to have made from feventy to 
_eighty thoufand pieces of cloth, which, as an 
objeët of commerce, was worth twelve hundred 
thoufand crowns of gold. 

It is faid, that archil was accidently difco- 
vered by a Florentine merchant, about the 
year 1300. Having obferved that urine im- 
parted a very fine colour to a certain fpecies 
of mofs, he made experiments, and léarned 
to prepare archil. ; : 

He kept his difcovery fecret for a long time ; 
his pofterity, a branch of which ftill exifts, 
according to Dominique Manni, have retained 
the appellation Ruccellai, from Oreiglia, the 
Spanifh term for that kind of mofs. 

The arts continued for a long time to be 
cultivated in Italy with increafing fuccefs. In 
the year 1429, the firft colleétion of the pro- 
ceffes employed in dyeing, appeared at Venice, 
under the name Mariegola del” arte de à tentori : 
a fecond edition of it, much improved, came 

out 
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oût in 1510. À certain perfon called Grovan 
Ventura Rofetti, formed the defign of rendering 
this defcription more ufeful and extenfve. 
He travelled through the different parts of 
Italy and the neighbouring countries, where 
the arts had begun again to flourifh, in order. 
to make himfelf acquainted with the various 
procefles employed ; and he publifhed under 
the title Pliëtho, a colleëtion, which according 
to Mr. Bifchoff, is the firft that united the 
different proceffes, and which ought to. be 
regarded as the leading ftep toward the per- 
feétion which the art of dyeing has attained :. 

It is remarkable that in the work entitled 
Pliétho, not a word is faid either of cochineal 
or of indigo, probably thefe two dyes were 
. not employed in Italy, 

Pliny, indeed, fpeaks of a fubftance which 
came from India, which he calls Zrdicum, but 


* Pli&tho de l’arte de tentori, che infegna tenger panni, tele 
baubaf & fede, fi per l'arte magicre, come per la commune 
Vincria, 1548. 

This work has been tranflated into French, under the 
title of Suite du teinturier parfait, ou l’art de teindre les 
laines, foies, fils, peaux, poils, plumes, &c. comme il fe 
pratique a Venife, Genes, Florence, & dans tout le Levant, 


& a maniere de pañlez en chamois tout forte de peaux, 
traduit de J’Italien, Paris 1716, 
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it was only ufed in painting. Ît is very pro- 
bable however, that the Indians employed it 
in dyeing. The firft of it ufed in Europe, 
appears to have been brought to us from the 
Eañt-Indies, by the Dutch. The cultivation 
Of it in America, was firft eftablifhed at 
Mexico, and afterwards in other parts, where 
it acquired a quality fuperior to that which we 
full get from I ndia. 

For a long time, Italy, and efpecially Venice, 
poffeffed the art of dycing almoft exclufively ; 
. a circumftance which contributed to the prof. 
perity of their manufaétories and commerce : 
by degrees it was introduced into France. 
Giles Gobelin, to whom the procefs for 
making the true fcarlet had been communicated, 
eftablifhed a manufaétory in £the place, which 
fill bears his name. This undertaking was 
deemed fo rafh, that it was termed Golelin's 
folly; but his aftonifhing fuccefs, at length 
induced our anceftors to ak he had made 
a compaét with the devil. The difcovery of 
fcarlet may be confidered as the moft remark. 
able æra in the art of dyémg. The ancients, 
as we have feen, applied the name fcarlet to 
the colour obtained from ‘kermes, which was 
much inferior in beauty to the colour we 
diftinguifh by that appellation. 

The 
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The Spaniards having obferved that the 
inhabitants of Mexico employed cochineal in 
painting their houfes, and dyeing their cotton, 
gave their government an account of the 
beauty of that colour; and Cortes, in the 
year 1523, was ordered to promote the increafe 
of the valuable infe&, from which it is ob- 
tained : the natural colour however, which the 
cochineal gives, is but a dull crimfon. 

Soon after cochineal was known in Europe, 
a great chemift, of the name of Xwfer, Kuffer, 
or Kepfler, found out the prefent procefs for 
making fcarlet, by means of a folution of tin, 
and carried the fecret to London in the year 
1643. 

À Flemifh painter called Keck or Gluck, 
got poflefion of this fecret, and communicated 
it to Gobelin. The knowledge of the pro: 
cefs, afterwards fpread throughout all Europe. 
Gluck travelled into the Eaft, where there 
were fill fome remains of Grecian induftry, 
and afterwards fettled in Flanders, where he 
fpent a Tong and profperous life. According 
to Mr. Francheville, this man who had been 
fo ufeful to his country, died about the year 


1550. 
t Mem, de Berlin, 1767. 
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The ufe of indigo, which was likewife a 

great acquifition to the art of dyeing, was not 
fo eañly eftablifhed as that of cochineal ; it 
was ftriétly prohibited in England, in the reign 
of Elizabeth, as was alfo logwood, which was 
ordered to be burned if found in any manu- 
fa€tory ; this prohibition was not taken off till 
the reign of Charles the fecond. 
In like manner the ufe of indigo was pro- 
fcribed in Saxony ; in the ediét againft it 
{which brings to one’s mind the ediét againft 
the employment of antimonial emetics) it is 
fpoken of as a corrofive colour, and called food 
for the devil, Freffende Teufels *. 

This is a ftriking example of the errors inta 
which an unenlightened adminiftration may 
fall, which liftens to the fuggeftions of interefted 
individuals. | 

Thofe who dyed blue, and were accuftomed 
to ufe paftel and woad, reprefented, that indigo 
would deftroy the fale of thefe two articles, 
which were the produce of the country. Such 
a reafon, which would appear fpecious to many 
even in the prefent day, eafily produced a 
prohibition, which would be foon eluded by 
paying a tribute to the induftry of other na» 


v Bifchoff verfuche, &c, 
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tions. The prejudice againft indigo was like- 
wife communicated to France, and Colbert’s 
inftru@tion forbad the ufe of more than a certain 
quantity in the pañtel vats. 

The induftry of France, which had remained 
in a languid ftate during the ftormy adminiftra- 
tion of Richlieu and Mazarin, received a 
fupport from Colbert, which foon raifed it to 
préeminence among the nations of ‘Europe ; 
‘he invited the moft fkilful artifts, he rewarded 
their talents, and eftablifhed many manufac- 
tories ; and it is curious to remark, that thofe 
Of Vanrobais and Sedan were called in the 
letters patent which were granted thém, manu- 
faétories of fine cloth, after the Dutch and 
Englifh fafhion. In the year 1672, he pub- 
lifhed a table of inftru@tions for dyeing *, 
which merits attention. 

The legiflator firft prefents us with the rea_ 
fons that fhould induce us to think the objeët 
he is confidering, an obje&t of confequence ; 


“ General inftruétion for dyeing wool, and woollen 
manufaétures of all colours, and for the culture of the 
drugs or ingredients employed in them. This work was 
reprinted in 1708, under the following title. Le Teinturier 

_ parfait, ou inftruétion nouvelle et generale pour la teinture 
| des Jaïnes et manufaétures de laine de toutes couleurs, et pour 
Ja culture des drogues ou ingrédients qu'on y emploie, 


SAT. 
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If the manufaétories of filk, wool, and thread, 
are to be reckoned among thofe which moft 


‘ contribute to the fupport of commerce ; 


dyeing, which gives them that ftriking vari- 
ety of colour, by which they refemble what 
is moft beautiful in nature, may be confidered 
as the foul of them, without which the body 
could fcarcely exit. 

“ Wool and fik, the natural colour of 
which rather indicates the rudenefs of former 
ages, than the genius and improvement of 
the prefent, would be in no great requefñt, 
if the art of dyeing did not furnifh attraftions, 
which recommend them even to the moft 
barbarous nations. All vifible objeëts are 
diftinguifhed and recommended by colours ; 
but, for the purpofes of commerce, it 1s not 
only neceffary that they fhould be beautiful, 
but that they fhould be good, and that their 
duration fhould equal that of the materials 
they adorn,” But though Colbert inftituted 


many ufeful regulations for the inftruëtion of 
the farmers and of the artifts, he fubmitted to 
that feudal fpirit, which from views to the 
revenue, multiplying the checks on commerce, 
induftry, and agriculture, imprefled almoft all 
Europe with the idea, that fuch reftraints were 
neceffary. Inftead of confining himfelf ta 
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füch meafures as might fecure honefty of 
manufaéture, and goodnefs of colour ; inftead 
of encouraging the fecds of commercial honour, 
the obje& of which is the public confidence, 
his reftraints were exceflive. In the dyeing of 
black cloth, he infifted upon it, that thé ope- 
ration fhould be begun with the dyers in grain, 
or thofe who give durable colours, and finifhed 
-by thofe who émploy only fading colours (tein: 
turiers en grand teint, & teinturiers eñ petit 
teint) ; each was confined to a certain number 
of ingredients, and neéither was fuffered. to 
have Brazil wood, &c.. 

The bad effle@s of this prohibition wére 
modérated by the facility of eluding it, and by 
the rewards beftowed on thofe, whofe experi- 
îMents promoted the progrefs of the art, and 
whofe difcoveriés wére aftérwards to be pub- 
lifhed, and t6 modify the exifting regulations. 
French induftry loft îts preeminence by the 
Criminal révocation of thé edit of Nantz, 
which, carrying défolation into ouf manu: 
fattories, difpérfed our workmen throughout 
Europe. 

Since that time, the department 6f adimi- 
niftration, to which the fupérintendance of 
arts and fnanüfaËtures belongs, has conftantly 
fought to repair our loffes and éncoürarge ouf 
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exertions, and particularly by diffufing know- 
ledge, which, under wife laws, is the moft 
efficacious means that can be employed. 

Dufay, Hellot, and Macquer, have been 
fucceffively charged with the care of improving 
the art of dyeing, and to their labours we are 
indebted for very valuable acquifitions. : Dufay 
was the firft who entertained juif, though incom- 
plete ideas, refpeëting the nature of colouring 
fubftances, and the powers by which they 
adhere ; he examined with great fagacity 
certain procefles, and eftablifhed the fureft 
methods that could at that time be employed 
for determining the goodnefs of a colour, and 
this he did, in an eafy and familiar manner. 
Hellot publifhed a methodical defcription of 
the proceffes ufed in dyeing wool, which even 
now is the beft treatife we have on the fubjeét. 
Macquer has given an exat defcription of the 
proceffes employed in dyeing filk ; he has made 
us acquainted with the combinations of the 
colouring principle of Pruflian blue ; he has 
endeavoured to make an application of it to 
the art of dyeing, and has given us a procefs 
for communicating the moît brillant colours to 
flk, by means of cochineal. 

The folicitude of government on this fubjeët, 
has, in the opinion of foreigners, been crown- 


ed 
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ed with the füccefs it merited. Mr. Anderfon 
attributes the fuperiority, which certain articles 
of French manufaéture, maintain over thofe of 
the nations who pofflefs the moft beautiful wool, 
to the perfeëtion of our dyes*, and Mr. Home 
exprefles himfelf in the following manner. 
‘“ The French are indebted to the academy of 
“ fciences, for their fuperiority in many of 
“ the arts, and efpecially that of dyeing ; but 
“ many diftinguifhed philofophers have purfued 
“ with equal fuccefs, the example of the acade- 
“ my of fciences 7.” 
Macquer intended to have publifhed a gene- 
ral treatife on the art of dyeing, the profpeëtus 
of which he gave us in the year 1781, but the 
indifpoñition which fo long led us to expeét his 
lofs, prevented his engaging in it; he died 
in 1784, before he had been able to carry into 
effeét any part of his plan. I fucceeded him 
in his place of truft, under the. commercial 
department of adminiftration, and was charged 
With the care of the arts conne&ted with che- 
miftry, and principally that of dyeing, fince 
which time, almoft all the invefligations which 
1 have inferted in the memoirs of the academy, 


* Hiftory of commerce, 


Y Effay on bleaching. 
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in the Journal de Phyfique, and the Annales 
de Chymie, relate more 6r lefs to the theory 
and praëtice of the arts. 

| Chemiftrÿ has experienced à general revolu- 
tion, which, by fubftituting fa@t in the place 
of hypothefs, with which wé have heretofore 
been obliged to be contented, has afforded us 
an éxplänätion of many obfcuré phenomena of 
nature and art. 

Of all the arts, that of dyéing, perhaps with 
refpeët to its theory, réquirés the moft éxtenfive 
knowledge of natural philofophy ; becaufe ît 
is that which prefents the greatéft number of 
phenomena to analyze, of uncertain changes 
to afcertain, and of relations to eflablifh, with 
air, light, heat, and many other agents, of 
which our knowledge hitherto has been very 
imperfett. 

Although the labours of thé ingénioüs men 
above mentioned, and thofe of others, foreign- 
éts as well as Frenchmen, may have been very 
ufeful, whether in determining the eflential 
circumftances of procefles, and thus rendering 
them more fimple and methodical; or in 
analyzing many fübftances employed in dycing, 
and thus extending the refources of the art; 
or laftly, in difcovering the caufes of fome 


particular phenomena ; yet they have not been 
able 
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able to forma theorÿ which conneëts the art 
in all its branches, which does not even leave 
a great deal to:wifh for in every paxticular 
explanation, and,abôve all, which brings into 
one point of view, the procefles of induftry, 
and the operations of nature. 

1 have endeavoured to take my. fitüation 
betieen the philofopher, and artift ; to the firff, 
1 have fhewn where it is that thé phenomena of 
the art of dyeing, and the phenomena of nature 
meet, and wbat are the principlés which their 
ducoveries have eftablifhed. 

1 have endeavoured to refer allthe combi- 
nations produced. in the formation of colours, 
toithé laws of attraétion, and all the changes 
which the colouring particlés undergo, to the 
approximation of the eléments of the new 
combination. In this diftinétion, I confider 
only two effets of attraétion ; one, that by 
which the firft combination is produced ; the: 
other, that by which the elements of this 
combination obey their mutual attrattions. 
The firft is analogous:to the formation of neu- 
tral fälts; the fecond, to combuftion, putre- 
faétion, and many other Operations of nature, 
In the fecond part of my treatife, I have fur- 
Difhed them with a fummary account of a very 
extenfive art, which deferves their utimoft 
Mo. I. D attention, 


sr 
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attention, and which prefents to their fagacity, 
a great number of interefting refearches. They 
will pardon me if I frequently prefent objeëts 
with which they are familiar, if I fometimes 
repeat the fame idea, and if out of regard to 
thofe who are not ufed to fpeculation, I dwell 
on illuftrations, which to them would be 
ufelefs. | 

To artifts, I have prefented the principles 
of Chemiftry, fo far as they are required in 
the explanation of the phenomena of dyeing ; 
or rather, I have endeavoured to make them 
feel the neceflity of an acquaintance with 
them ; I have invited their attention to thofe 
objeéts moft nearly conneéted with their art, 
and have furnifhed thém with a fketch of the 
operations for making the fubftances they em- 
ploy, with a view to induce them to qualify 
themfelves for preparing fuch articles as they 
want, whenever that may be deemed advan- 
tageous ; and alfo with a view, to give them an 
exaët idea of the nature and properties of thefe 
fubftances. They ought however to excufe 
me, if while I bave aïmed at precifion in 
defcribing proceffes, I have omitted any thing 
effential ; if HE have not always pointed out 
the beft, and if fome that are interefting have 
“ efcaped me; the myflery which prevails in 
moft 
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moft manufattures, is a great obftacle to thofe 
who labour for the improvement of the arts. 
© Both the philofopher andthe aitifl will find 
me difpofed to profit by their information, and 
to reélify the errors I may have committed, I 
wifh them to confider me as a fellow-labourer, 
who defires to ftrengthen the ties by which they 
ought to be united; and as a friend of reafon, . 
who enjoys, in retirement, the progrefs of 

knowledge, from whatever fource it flows... 
While they are granting indulgence to my 
weak attempts, I wifh them to confider in me 
the civifme of the arts and fciences. 
Experiments which relate to dyeing, are 
attended with peculiar difcultiés. Since the 
beauty of a colour depends on a nicety of 
fhade, which the flighteft circumftance may 
effe&, we are often difappointed, and what 
fucceeds in a fmall effay, may fail in an opera- 
tion on the large fcale ; evaporation, which 
g0es on proportionally fafter in a fmall veffel, 
than in a large caldron, variations in the de- 
grees of heat, the great difiiculty of obtaining 
uniformity of colour, inequalities in’ the alter 
nation of the aétion of the liquor, and of the 
air, the more difficult precipitation of the 
groffer parts, unite in rendering it very difficult 
0 apply the moft accurate experiments, to 
D 2 operations 
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operations on a large fcale.# Thus [ have 


rather hinted, than propofed the changes, . 


which may be attempted in the procefles 
commonly employed ; I have defcribed thofe 
which may be depended upon, or which are 
found in thofe works which moft merit our 
confidence, confining myfelf, however, to 
circumftances which feem effentiall The 
defcription of the proceffles is preceded by 
chemical experiments, which furnifh us with a 
knowledge of the nature of the colouring 
materials employed in them, and more efpe- 
cially in the effeëts which may be produced by 
the ingredients ufed, or which might be üfed as 
means of uniting the colouring matter with the 
tuff (intermédes) : this is generally followed 
by obfervations on the moît ftriking operations, 
on the differences required according to the 
intention, or according to the nature of the 
ftuff, and on the application of the principles 
eftablifhed in the firft part of the work. 

Hence it is evident that I have guarded 
againft leading artifts into error, by inducing 
them to change their procefles prematurely ; 
it has been my defign to qualify them for 
making experiments in their art, for explaining 


the phenomena that may occur, for feleéting 


obfervations, and gradually introducing into 
their 
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id 


 teaches them to go back to caufes, thencé (as 
-it were) to calculate effeëts ; if there were no 
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their manufaëtories, more fimple, more varied, 
and more perfeét methods. 

In vain fhould I have conceived the hope of 
feeing artifts enlightened by fcience, which 


chance of inducing a change in the ufual mode. 
of their education. But philofophy has paved 
the way for a reform, which is fo confonant to 
the order eftablifhed on the ruins of prejudice, 
and fo powerfully recommended by illuftrious 
example, more efpecially in a neighbouring 
pation, which has hitherto preceded us in the 
path of reafon ; that I flatter myfelf I fhall 
not be difappointed. The advancement of the 
arts ought to attraét a confidération propor- 
tioned to its ufefulnefs, and to the knowledge 
it demands ; more efpecially when the illufions 
of vanity, to the imputation of which the 
french charaëter may have been liable, fhall 
be for ever banifhed from the nation, 
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Of the general Properties of Colouring 
| Subftances, 
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Of C olouring Particles, and their A ttraëtions. 


#:, & the phyfical theory of colour is foreign 
to the fubjeët of the prefent work, I fhall 

make only a few obfervations on the aétion 
by which the particles of bodies, by abforbing 
certain rays Of light, and tranfmitting or re- 
flcéting others, produce colours, before I enter 
Dix | on 
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on the confideration 6f the properties of 
colouring fubftances. 

Newton has-demonftrated in his optics, that 
tranfparent bodies refle& the rays of one 
colour, and tranfmit thofe of another, according 
to the defference of their thicknefs or denfity. 
Mr. Delaval * has endeavoured te apply the 
Newtonian theory to the colours of all per- 
manently coloured bodies, and has colleéted 
a great number of experiments, in order to 
prove, that the difference of colour in thefe 
bodies is exaétly proportioned to the denfty 
of their conftituent parts. 

The application of the ingenious experiments 
on the colours refleéted by thin and tranfparent 
laminæ, t6 the cafe of permanently coloured 
bodies, is founded upon analogies which did 
not efcape the: penetration of Newton; but 
the fubjeét does not yet appear to admit of 
any direét proof, or inference, refpeëting 
particular colours; for ‘fr, the very fame 
colours are fucceffively produced by laminæ, 
the thicknefs of which is increafed in a certain 
progreflive order ; fo that we cannot determine 
by the kind of colour produced by a tranfpa- 
rent lamina, which of all the différent degrees 


«+ Experimental inquiry into the caufe of the permanent 
çolours of opake bodies, ; 
[e) 
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of thicknefs capable of producing the colour, 
that particular lamina poflefled. : 

Secondly, the fmalnefs and the denfity of 
the particles of bodies, àre, according to 
Newton, two qualities, which combine to 
produce colour in tranfparent laminæ, and the 
thicknefs of the laminæ of water, of air, and. 
of glaf, muft be different, in order to refleft 
the fame colour; but we have no means 
whereby we can determine either the fmalnefs 
or the denfity of the particles of bodies ; their. 
fpecific gravity will not anfwer this purpofe, 
for fmall particles, with very numerous pores, 
may give the fame fpecific gravity as larger 
pores and a fmaller number of larger par- 
ticles. 

When Mr. Delaval afferts, that the feries 
of colours which the metals communicate to 
glafs, depends upon their fpecific gravity, he 
refutes himfelf by the fafs which he relates ; 
for he obferves, that yellow glaffes may be 
made either with iron, lead, or filver, which 
are very different in fpecific gravity. 

Mercury, combined with à fmall quantity of 
oxygen ? is black, but by its union with a 

larger 

b It may be proper to inform fuch readers as are not 


acquainted with the new nomenclature, ‘adopted by many 
of 
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larger quantity it affumes a red colour. Iron 
is capable of acquiring almoft any colour, 
according to the quantity of oxygen with 
#hich it is combined, and the variations of 
fpecific gravity, refulting from thefe propor- 
tions of oxygen are very fmall, and much lefs 
confiderable than the difference in the fpecific 
gravities of thefe metals. 

The fame author afferts, that alkalis change 
feveral vegetable blue colours to a green, 
becaufe they increafe the denfity of their 
particles ; and that acids change them to a red, 
becaufe they leflen it by folution ; but alkalis 


of the french chemifts, that by this term is to be under- 
ftood, that part of the pure or dephlogifticated air, which 
is united to metals during calcination; it has therefore 
been alfo called the &4/fs of pure air (fee the annexed 
vocabulary). 

What the other conftituent part or ire of this fluid are, 
does not feem yet determined ; by fome, it is fuppofed to 
be the matter of light; by others, to be that of heat, 
called in the above-mentioned nomenclature, caloric (cale- 
rique) ; and by others, both are conceived to concur in its 
formation. Analogy, and even fome obfervations, have led 
me to believe that light is not in every cafe necellary to the 
produétion of this fluid in its elaftic ftate, but experiments 
are fill wanting on the fubject. 

The etymology of the term is from OËw, acid, and ysirouær, 
] generate, it being fuppofed the univerfal parent of aci- 
dity,. Ts 

alfa 
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alfo diffolve moft of the colouring fubftances, 
and render them much more mifcible with 
water than they are naturally; they ought 
therefore to aët like acids; befides, acids 
diflolve fome blue colouring fubftances without 
changing their colour; thus the folution of 
indigo in the fulphuric (vitriolic) acid, retains 
its blue colour, even when diluted with a very 
large quantity of water, though according to 
Mr. Delaval’s theory, the denfity of the blue 
particles -muft have fuffered a material alter- 
ation. Kinally, many vegetable fubftances 
become red or green, by means of à very 
Weak acid, or a very fmall quantity of alkali, 
without its being poffible to perceive the fhades 
which ought to intervene. 

The fmalnefs and denfity of the particles 
are not the only cireumftances which ought to 
be taken into the account; it appears even 
from Newton's experiments, that their che- - 
mical properties have a confiderable influence 
on their colour, for doubtlefs a force which 
afts powerfully in refraéting the rays, muft 
likewife influence their refledion. ‘ 

By comparins the refrative power of 
différent bodies, Newton found that inflam- 
mable fubftances poffefs it in a much greater 
degree, than fuch as are not inflammable ; 


from 
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from his obfervations on this fubjett, he drew 
the wonderful conclufon, that the diamond 
contained a large quantity of inflammable 
matter, that water was an intermediate fub- 
flance, between the inflammable and uninflam- 
mable bodies, and that it fupplied vegetables 


with the inflammable principle ; which truths, 


have- been feen and demonftrated only in the 
prefent day. 

Many important obfervations ftill remain 
for thofe, who would follow the fteps of that 
great man, and compare the refraéting powers 
of the different gafes, and other fubftances, 
the conftituent principles of which are now 
known. -Is it the hydrogen ‘ or the charcoal 
(charbon ‘) which contributes moft to the 
refraëting power of inflammable fubftances ? 
The experiments made on the diamond, would 
lead us to confider it as a pure, cryftallized 
charcoal ; but in the oil of turpentine, which 
has a confiderable refraéting power, the hydro- 
gen is predominant, 


€ The name given to the bañs of Hnfamwble air in the 
new french nomenclature, derived FR Yd, water, and 
yebrouer, I generate, A 

ä It is fuppofed the author here means that fubftance, 
which in the fame nomenclature is denominated carbone (pure 
charcoal) fee vocabulary, T. 


Many 
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Many chemical experiments prove that 
oxygen has alfo. a great attraétion for light ; 
it combines with it, without feparating the rays, 
and it recovers its elaftic form in confequence 
of this combination, when it is not retained by 
a fuperior attraction (affinité) ;' hence when 
oxygenated (dephlogifficated) muriatic acid, in 
which the oxygen is retained with but a fmall 
degree of force, is expofed to the light, ît 
quits the acid and affumes its elaftic form, as it 
becomes faturated with the matter of light; a 
fimilar feparation takes place when the nitric 
(dephlogifticated nitrous) acid is expoféd to 
the rays of the fun, but with greater difficulty, 
becaufe the oxygen is more intimately united 
with this acid. The oxygen may alfo be 
feparated in the fame manner, from fome oxyds 
or metallic calces. 

When a particular principle enters into the 
compofition of any fubftance in a large pro- 
portion, it commonty fhews its own properties 
by thofe which it imparts, however modified ; 
thus oxygen by its union with metals, enables 
them to aét more powerfully on the rays of 
light, but with different degrees of force, om 
the different kinds of rays, until its attraétion 
is fo far weakened by heat, that all-the rays 
May unite with it, and ge it its elaftic form: 


Hence 
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Hence it is, that metallic oxyds change their 
colour, from fmall differences in the proportion 
of their oxygen. The oxyd of Manganefe 
affords us a remarkable phenomenon in this 
refpeët ; when faturated with oxygen, it appears 
black, if the particles are very clofe; but if 
they are diffufed or difperfed, as in glafs, which 
contains a certain quantity of this fubftance, it 
has a red tinge, which fhews that its appearing 
black, arifes only from the red particles being 
too near each other; if it be deprived of a 
great part of its oxygen, either by means of 
charcoal, or any other fubftance which is 
capable of feparating that principle, the glafs 
becomes quite tranfparent, and lofes its colour ; 
but it may be reproduced by nitre, or any 
other fubftance which reftores to the. Manga- 
nefe the oxygen it had loft. In this ay, its 
ufe in glafs-making is explained; it deftroys 
the carbonaceous or coaly matter which might 
injure the purity of the glafs, and thus at the 
fame time, becomes itfelf incapable of produ- 
cing any colour, if it be employed in proper 
quantity. 

In metallic oxyds, and many mineral fub- 
flances, all the parts are equally coloured ; but 
this is not the cafe in vegetable and animal 
fubftances ; their colour is generally derived 

from 
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from particles, which are mixed or combined 
with thofe of which thefe fubftances are 
formed, and vegetables commonlÿy contain 
different colouring particles at different times 
of their growth, or in their different parts. 

It is almoft folely the colouring particles of 
vegetable and animal origin, that are ufed in 
dyeing, but they are frequently modified by 
different inrermedes ‘. It is to thefe, that the 
name of colouring particles is given in this 
treatife (parties colorantes). | 

Thefe colouring particles are not fo fimple 
in their compofition, as thofe of mineral origin, 
and oxygen does not aft upon the colours of 
both in the fame way. How it aëts upoh, and 
changes them, will be explained in one of the 
 fucceeding chapters. 5 St 

Some chemifts have confidered iron as the 
caufe of all vegatable and animal colours ;s and 
Mr. Becker, in order to fupport this Opinion, 
makes ufe of-the argument drawn from the 
property which this metal fo generally diffufed 
over nature, has, of affuming a great variety of 


* This term and that of mordant feem pretty nearly 
fÿnonimous, both being applied to fubftances that modifÿr 
colours, and make them ftrike, asit is commonlÿ expreffed 
by our dyers. Vid. Introduétion, page xxzvi TT. 


8 Colours, 
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colours, when its oxyd (calx) is in a ftate of, 
{olution, or of vitrification ‘. 

Iron does in fa@, appear to bé contained in 
all vegetable and animal fubftances, but only 
in à very minute proportion. Oak, which 
is one of thofe vegetable fubftances that ought 
: to afford the greateft proportion of refiduum, 
: leaves after combuftion, only -3 of its weight 
. of afhes, and thefe do not contain :5- of their 
“weight of iron. Is it poflible by fo: very fmall 

a quantity, to account forthe rich and brilliant 
-colours with which végetables are ädorned ? Is 
there any rémarkablé connexion between ‘the 
changeablenefs of fome of thefé coloutrs, by 
means of acids, alkalis, or air, and the regular 
fucceffion of colours in iron, according to its 
degree of oxydation (calcination). 

I know that the opinion which I am now 
“oppofing, may be fupported by the fuffrage of 
Bergman, who has attempted to prove that 
indigo owes its colour to the iron it contains  ; 
but I fhall take the liberty of replying, that it 
is eafy to fhew, that this great chemift was 


£ Specimen fiftens experimenta circa mutationem colorum 
quorundam vegetabilium a corporibus falibus, cum corol- 
larüs ; auétore I. F. Adolpho Becker, 1779: 

8 Analyfe chymique de l’Indigo, Mem. des Sav. etrang- 
tom, ixs ; 
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miftaken in this particular. By means of the 
prufliat of alkali *, he extraëted from the afhes 
of one ounce of indigo, from thirty to thirty- 
two grains of Pruflian blue, the iron of which 
he eftimates to be from eïghteen to twenty 
grains ; but in other places, he fhews that the 
iron contained in a fubftance, does not at the 
utmoft exceed one fifth of the Pruflian blue 
obtained from its folution ; and in everÿ other 
inftance, he makes ufe of this calculation, 
which is very accurate. The quantity of iron 
therefore, he obtained from an ounce of indigo, 
ought to be reduced to fix grains; in the 
experiments which follow, he fhews that the 
greater part of this iron may be diffolved in 
the muriatic acid, without any change being 
produced in the colouring particles, fo that 
the largeft fhare of that metal did not enter 
into their compoñtion. Hence it clearly 
follows, that the colouring particles in this 
fubftance muft contain à quantity of iron, fo 
fmall, as to have but very little influence on 
its colour. I am alfo inclined to think phy- 
fiologifts wrong, in concluding from the ex. 


* By this term is to be underftood alkali, which has been 
boïled upon Pruffian blue, commonly called phlogifticated 
alkali, T, 
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périments of Menghini, that iron is the im- 
mediate caufe of the colour of the blood. 

‘We are not only incapable by any of the 
means of chemical analyfis we -poffefs, of 
afcertaining-the compofñition ‘of the colouring : 
particles, with'a degree of precifion, fufficient 
for. difcovering the principles to which they 
owe their. properties; but it is alfo obvious 
that very. different compoftions may produce 
the fame colour. The. conflituent matter ‘of 
indigo-is, very different -from that, to which 
moft of: our -blue flowers .owe their colour. : 
We have a great number of yellow fubftances 
which.-afford. colours very fimilar in their 
appearance, yet they-are very different in their 
properties. There are fimple colours, and 
there are others which refult from a mixture 
of.thefe; confequently :of-a compound nature, 
Newton has laid down a rule for the produëtion 
of any-given colour, by means of the other 
prifmatic colours. Le Blon has fhewn that all 
the colours required in painting, may be pro- 
duced by different mixtures of red, blue, and 
yellow ï, : Dufay has found, that the fame 
might be accomplifhed in dyeing, and has 


:i L'Harmonie du coloris dans la peinture reduite en 
pratique, 


thence 
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thence inferred'that-there are only three pri: 
mitive colours:in nature, which produce all 
the reft, and this opinion has been adopted 
by many philofophers, though it: is ‘eafyr to 

_prove.it to be without foundation. . 
There äs:this- differénce : betwéen : fimple. 
coloürs, andthofe produced by the union of 
different coloured rays, that the former viewed 
by means of a prifm, retain their fimplicity, 
while the: latter are: decompofed.:: Thus the 
green :produced by:the rays of that colour, 
fuffers no decompoñition by the prifim,: and has 
_ therefore the:property of à fimple and primi- 
tive colour; but that which is compounded, 
feparates into blue and yellow. : Although the 
gréen employed in dyeing, refults from: the 
mixture of blue and yellow, all greens are not 
to be confidered.as compofed. of two kinds of 
colouring particles ; thus, the green in the 
oxyd-of copper, cannot arife from particles of 
different kinds ; andithat of plants is certainly 
Of. a homogeneous nature, but this fubftance 
may produce green, either by refleéting the 
green; rays, or: by refleéting the blue and ye]- 
low; and there are many colours neceffarily 
produced by the refletion of feveral different 
fpecies of rays. If the green of plants arofe 
from two fubftances, the, one yellow, and the 
Ero other 
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other blue, it would appear extraordinary, that 
thefe could not be feparated from each other, 
nor their proportions changed by means of 
menftrua ; yet there are fome fubftances which ‘ 
contain colouring particles of different kinds ; 
fuch is madder, as will prefently appear. 
Green, which I take as an example of the 
colours in dyeing, that are really of à com- 
pound nature, demonftrates, that the colouring 
particles cover only a part of the furface of 
the ftuff, ‘though its colour may appear full and 
üniform ; for after it has been dyed blue, the 
yellow: particles ftill attach themfelves, and 
produce green; and a proof that they are 
attached to the ftuff principally, and not to 
the particles of indigo, is, that, though the 
procefs has been begun by applying the yellow 
firft, provided it be not of too fixed a nature 
(folide) it may be deftroyed by the air, and 
more efpecially by chemical agents, while the 
blue remains nearly unchanged. 

Hence we fee, that by mixing rays of 
different colours together, we may have the 
impreffion of a fimple colour. In faët, an uni- 
form colour may be produced by the mixture of 
different coloured wools ; and in painting, fim- 
ple fhades refult from the mixture of different 
ingredients which -do not unite together. 

The 
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The colouring particles form different com- 
binations, : and attach: thémfelves either alone, 
or previoufly combined with other fubftances, 
to wool, filk, thread, and cotton. The art of 
dyeing conffts im-employing thefe attrattions 
of the colouring particles, in-order to extra@, 
difolve, : 2, and fix them in the. FRS 
to be dyed.: 

It has been RE to: Faye thé colouring 
particles into extraétive and refinous ; but fuch 
a divifion can: convey only partial and erro- 
neoustideas of their properties ; for there are 
fome colouring particles; which not being folu- 
ble in water, would. be confidered as refinous, 
and:yet they are mot {oluble in alcohol ; fuch 
are theredcolouring particles of baftard faffron, 
Carthamus {cartbame) which are only foluble 
by means of alkalis ;: and alfo, indigo, which 
äs neither foluble in water, nor in alcohol, and 
diflolves « in valkalis, only under’ particular 
circumftances, but very eafily i in the. fulphuric 
acid. 2: 

Thecolouring particles which are foluble in 
water, Cannot be confidered as fimilar to the 
mucilaginous and extraftive parts of vegetables, 
becaufe the property of. diffolving in water, 
like-thefe fubftances, donveys no idea of the 
papers which it is effential to remark in 

E 9 them, 
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them; fuch as their affinities:with:the. chemical 
agents employed in dyeingswith the air, with 
Jght, and : -with animal and Mr fub- 
-flances. 

The progrefs cf true: RE 15 si impédéà 
By attempts_to explain: the ‘properties of: co- 
douring_ fubftances,: from the. mucilaginous, 
refinous, carthy, faline, or oily particles, which 
are fuppofed to enter into their: compofñition, in 
the way Mr: Poerner: has done ; fuch- attempts 
are fimilar 10 the vain explanations frequently 
offered refpeëting the aë@ion of medicines. 
(Vide Cartheufer’s Mater. Med) :: 

We have! juft feen, ‘that in explaining the 
caufe of colour, and the nature of colouring 
particles, two great inconveniences have arifen ; 
firft in the attempt to illuftrate the aëtion which 
the particles of colouring fubftances ‘have on 
the rays of: light, in :confequence ‘of their 
denfity and'thicknefs, without having any means 
-Of afcertaining this, and without. ‘any regard to 
the attraftions, which refult from their che- 
mical compofition ;: fecondly, in comparing 
the colouring particles to mucilages and refins, 
from {ome very faint refemblances; and in 
attempting to explain their colouring properties 
by conjettures, formed refpeëting their com. 
ponent parts, while thefe properties ought 

rather 
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father to be afcertained by direét experiment, 
than explained by an imaginarÿ compoftion. 
It was alfo departing from true theory, which 
is the refult of obfervation alone, ‘t6 afcribe 
to laws purely mechanical, the adhefion of the 
colouring particles to the fubftances. dyéd, the 
attion of the mordants, the difference between 
the true or durable, and the falfe orfading dyes. 
Héllot, to whom we are indebted” for the beft 
treatife extant on dyeing, was complétélÿ wrông 
on this fubjeft, and his theoretical ideas fré- 
quently influenced his obfervations, änd the 
principles he laid down, as may be feen by 
confulting the work itfelf, : Some judgment 
may be formed refpeëting his” theory, from 
the following paffage,  “ I believe it may! be 
“ Jaid down as à general principle in the art, 
of which I am now treating, that all the 
“ invifible mechanifm of dyeing, confifts’ in 
“ dilating the pores of the body to ‘be dyed, 
‘“ in depofting in them, particles of. foreign 
matter, and retaining them there by a kind 
of covering not liable .to be affe&ted :by 
water, rain, Or the raÿys of the fün; ï 
choofing colouring particles of fuch a degree : 
of finenefs, as to be rendered Henily 
fixed in the pores of the fluff, opened by 
the heat of the boiling. water, and again 
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“ conftriéted by cold, and alfo coated by the 
“ kind of varnifh (mafñtic) which the falts em- | 
“ ployed in its preparation had left in thefe 
“ pores ; whence it follows, that the pores of 
“ the fibres of’ the wool, which has been 
“ wrought, or is to be wrought into cloth, 
“ fhould be cleanfed, enlarged, coated over, 
“ and then conftriéted, {o that the colouring 
“ particles may be retained in them, nearly in 
 # the fame manner as the diamond is retained 
‘ in the collet of a ring *.” 

It is furprifing that Macquer, who was 
amongft the firft who entertained juft notions 
refpeding chemical attraétions, was led aftray, 
by the ideas of Hellot. “ I fhould now ex- 
“ plain (fays he) the ation of mordants in 
“ dyeing, and unfold the caufes of durable 
“ and fading dyes; but this fubjeët has been 
“ treated of with fo much fagacity by Mr. 
« Hellot, that I fhall refer the reader ta 
ge him (Be 
Dufay 

k L'Art de la TeintaXe des Laines, p. 42, 

1 This refers to a treatife ondyeing filk, publifhed by Mac- 
quer, in 1763, entitled 4rt de la Teinture en Soie. avant propos, 
page 8, but that he was afterwards led to correct this opi- 
nion, is evident from the following paflage, taken from the 
article dyeing, in his chemical diétionary, publifhed in 1778, 


with his name affixed, vol, iv. pag: 26, ‘“ That the above 
| €€ (alluding 
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Dufay however had before obferved, that 


the colouring particles were naturally difpofed 


to 


(alluding to Hellot’s theory) is not the only reafon how- 
ever, is evident from a faét very well known in dyeing. - 
«€ If after having alumed as completely as poflible a pound 
of wool, and a pound of filk, each of them be dyed 
feparately in a cochineal bath, they will both acquire a 
very fine and durable crimfon ; but with equal quantities 
of cochineal in each bath (air) the colour of the wooï 
will be much morè full and intenfe, than that of thefilk, 
and the difference in this refpeét is fo great, that the filk 
will not acquire fo deep a crimfon as the wool, uniefs 
more than double the quantity of cochineal be employed ; 
that is, two ounces-and a half of cochineal are SOU 
for giving the pound of filk as full a crimfon, as that 
which is produced in the pound of wool by one cunce 
of the fame fubftance ; and we cannot fay with Mr. le 
Pileur d’Apligny, that this proceeds from the pores of 
the filk being much fmaller than thofe of the wool, and 
being able to receive only the fineft colouring particles of 
the cochineal, while the wool receives them all, becaufe 
its pores are either larger or more numerous; if this 


were the cafe, the bath in which the filk had taken up all 


that it was capable of receiving, fhould ftill retain a 
confiderable quantity of the colouring matter ;, but this 
by no means happens; on the contrary, it is céftain, 
that filk dyed with the proportion of two ounces and 
a half of cochineal to the pound, leaves its bath as clear 
and as much exhaufted of its colour, as one prepared for 
the fame quantity of wool, with only one ounce of co- 
chineal.” And he afterwards proceeds to attribute it, 


to a chemical union of th colouring particles to the matter 


of 
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to adhere more or lefs firmly, to the filaments 
which receive them " ; he remarks very juftly, 
that without this difpofition, ftuffs would never 
affime any colour, but that of the bath, and 
would always divide the colouring particles 
equally with it ; whereas the liquor of the bath 
fometimes becomes as limpid as water, giving 
off all the colouring particles to the ftuf ; 
“ which feems to indicate (fays he) that the 
-“ ingredients have lefs attraétion for the water, 


of the ftuff dyed, either immediately or by the intervention 
of mordants; and concludes thus: ‘ From thefe effe@s 
fe we fee evidently, why the extractive colouring particles 
6 cannot ftrike a colour, without the afliftance of a mordant 
“ previoufly applied to the ftuff to be dyed; it is plain, 
‘< that the compoñtion of the mordant, the precipitation of * 
‘< earthy, or metallic bafis, and finally the union of the 
“ colouring particles with thefe earthy or metallic fubftances, 
‘ take place in the ftuff impregnated with the mordant, 
‘“ when ït is immerfed in a decoétion, which holds this 
‘< colouring matter in folution ; and hence it follows, that 
‘# in all cafes of colours ftruck in this manner, which are 
‘< very numerous, it is not the ftuf immediately which 
‘ takes the colour, but the earthy or metallic part of the 
“‘’mordants; fo that when ftufff are well dyed by thefe 
‘< procefles, it is owing to thefe coloured precipitates being 
*< capable of adhering to them, more or lefs forcibly.”. D'un 
maniere plus ou moins folide. 

“ Obfervations phyfiques fur ie melange de quelques 
couleurs dans Ja teinture. Mem, de l’Academ, 1737, 


« than 
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“than for the particles of the wool;” he 
adds, that many other phenomena might be 
accounted for in the fame way ; but that fuch 
an explanation ftill leaves a great deal to be 
wifhed_ for, and that'he would relinquifh it 
readily, if a more probable one fhould be 
propoled. | > 2 
Bergman feems to have been the firft who 
referred phenomena of dyeing, entirely to 
chemical principles ? ; having dyed fome wool 
and fome filk in a folution of indigo, in very 
dilute fulphuric acid, he explains the effefs he 
obferved in the operation, by attributing them 
to the precipitation occafioned by the blue 
particles having a ftronger attraétion for the 
particles of the wool and filk, than for thofe of 
the acidulatéd water ; he remarks, that this 
attraétion of the wool is fo ftrong, as to deprive 
the liquor entirely of the colouring particles ; 
but that the weaker attraétion of the filk, can 
Only diminifh the proportion of thefe particles 
inthe bath; and he fhews, that both the 
durability of the colour, and the degree of 
intenfity it is capable of acquiring, depend on 
thefe different attra@ions. This 1s, in fat, 


F Analyfe de l'indigo. Mem. des Say, etran, tom, ix. 
and in the notes on Scheffer’s treatife, 


the 
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the true light in which the phenomena of dyeing 
fhould be viewed; they are real chemical 
phenomena which ought to be analyzed in the 
fame way as all thofe dependant on the actions 
which bodies exert, : in ;confequence of their 
peculiar nature. 

The colouring particles poffefs chemical pro- 
perties, that diftinguifh them from all other 
fubftances ; they have.attrattions pecuhar to 
themfelves, by means.of which they unite with 
acids, alkalis, metallic oxyds, and fome earths 
principally alumine.. They frequently preci- 
pitate oxyds and alumine, from the acids which 
held them in folution; sat other times they 
unite with the falts and form fupracompounds ?, 
which combine with the wool, filk, cotton, or 
linen. And with thefe, their union is rendered 
much more clofe by means of alumine or a 
metallic oxyd, than it would be without their 
intervention. 

The difference in the attraétions of ho; co- 
Jouring particles for wool, filk, and cotton, is 


e In the original frcompoftions, by which is to be under- 
food compounds of more than two ingredients. I have 
rendered it by the above word, as the idea feems borrowed 
from Beccher and Stahls mixts, compounds, decompounds, 
and fupradecompounds, though the application of the term 
is more vague. Ts 

fometimes 
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fometimes fo great, that they will not unite with 
one of thefe fubftances, while they combine very 
readily with another; thus cotton recéives no 
colour in a bath which dyes wool fcarlet. : Dufay 
got a piece of ftuff made, the warp of which 
was wool and the woof cotton, which went 
through the procefs of fulling, that he might 
be certain that the wool and the cotton received! 
exaétly the fame preparation; but the wool took 
the fcarlet dye, and the cotton remained white, 
Itis this difference of attraétion which renders 
it neceflary to vary the préparation, änd the 
procefs, according to the nature of the fubftance 
which we wifh to dye of a particular colour. 
Thefe confiderations ought t6 determine the 
road to be purfued, for the purpofe of im 
-proving the art of dyeing. 
It is cértainly proper to endeavour to afcer- 
tain, what are the conftituent principles of the 
colouring particles ; for though fuch an invefti- 
gation cannot of itfelf lead to an extenfive ap- 
Plication at prefent, yet it would appear, that 
we have attained à knowledge of the nature of 
the modifications produced in thefe particles 
by different agents. : 
The effential circumftances are, to determine 
the afinities of a colouring fubftance, frit, with 
the fubflances which may be employed as men- 
| 3 : ftrua ; 
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ftrua ; fecondly, with thofe which may by their 
combinations modify ‘the colour, increafe its 
brilliancy, and help to ftrengthen its union with 
the ftuff to be dyed; thirdly, with the different 
agents which may change the colour, and chiefly | 
with air and light. 
It muft be remembered, that the qualities of the 
. uncombinedcolouring particlesare modifiedwhen 
they unite with a fubftance; and if this compound 
unites with aftuff, itundergoes new modifications ; 
thus the properties of the colouring particles of 
cochineal are modified, by being combined 
with the oxyd of tin, and thofe of the fubftance 
refulting from this combination, are again. mo- 
dified by their union with the wool.or filk; fo 
that the knowledge we may acquire by the exa- 
mination of colouring fubftances in their feparate 
flates, can only inform us refpetting the prepa- . 
rations that may be made of them; that which 
we acquire refpeéting their combinations with, 
fubftances which ferve to fix them, or to increafe, 
their beauty, may inform us what procelles in 
dyeing ought to be preferred or tried; but it 
is only by direft experiment made with the dif- 
ferent fubftances employed in dyeing, that we 
can confirm our conjeëtures and eftablifh the 
procelfes. 
In the courfe of thefe obfervations, we fhail 
frequently 


- 
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frequently be able to point out the rationale of 
the circumftances in operations, that depend 


only upon praëtice unenlightened by fcience, 


but yet enriched by the trials of many ages; we 
fhall be able to retrench what is fuperfluous, 
to render fimple what is complicated, and to 


employ analogy for the purpofe of transferring 


to one procefs, that which is advantageous in 
another; but: fill a confiderable number of 
fa&ts will occur, which we cannot explain, and: 
which are not reducible to any theory: we muft 
then content ourfelves with detailing the procefs 


of art, without attempting to give new explana- 


tions, and wait for further light from experience. 


, 


From the preceding obfervations, it follows, 


that the changes produced by acids and alkalis 


on many vegetable colours, fuch asthe chemifts 
often employ,: in order to difcover the nature of 


different fubftances, : are OWing to the combina- 
tions which take place between thefe colouring 
particles and the acids and alkalis. ‘The com. 
pounds refulting from thefe combinations, may 
be compared to neutral falts, which poflefs qua-- 
litiés different from thofe of their component 
parts, but in which one of thefe parts may be 
in excefs, and its qualities confequently be pre- 


dominant. This flate of combination is ob- 


fervable between the colouring particles of 


cochineal 
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cochineal and acidulous tartrite of pot-afh, or 
cream of tartar; by evaporating flowly, a folu- 
tion of this falt in a decoëtion of cochineal, 
cryftals are formed, which retain a fine ruby 
colour, much more bright and intenfe than that 
of the liquor in which they were formed. 
There are fome acids, particularly the nitric, 
which after having combined with the colouring 
particles, change the colour which they at firit 
produced, make it yellow, and deftroy it. They 
then aët by means of one of their principles, the 
oxygen, in a manner which will be explained, 
in treating of the ation of air and oxygenated 
muriatic acid, on the colouring particles. Blue 
colours are not the only ones which become 
red by the addition of acids, and green by that 
of alkalis; moft red colours, as that ofthe rofe, 
e. g. are heightened by acids, and made green 
by alkalis; and fome green colours, fuch as that 
of the green decoétion of burdock, according to 
Mr. Nofe?, and the green juice of buckthorn. 
(Rbamnus Catharticus) according to Mr. Becker, 
are reddened by acids. This property, which is 
common to moîft of the ordinary colours of ve- 
getables, feems to prove, that there is ? great 
analogy between their colouring particles; and 


» Verfuche einiger beytrage zur chymie. 


it 
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it is not without foundation, that Linnæus fup- 
pofed 1, that the red in-vegetables was owing to 
an acid, and indicated its prefence'; but there 
are alfo many vegetables which contain acid in 
a difengaged ftate, without having a red colour. 
The colouring particles then have attraétions 
for acids, alkalis, earths, ‘and métallic oxyds, 
which conftitute a part of their chemical proper- 
ties; and in confequence of which, their co- 
lours are more or lefs changed. 
Thefe particles then form, with the Ruff* on 
which they are fixed, a compound, which retains 
only fome of their original properties ; they are 
* alfo modified by their union with alumine, me- 
tallic oxyds, and fome other fubftances, as are 
alfo thofe new compounds, when they are further 
combined with the ftuff; all thefe modifications 

4 Amænitatum acad, tom, iv, 

r There are fome flowers, the colour of which feems to be 
naturally modified by a very. weak acid, without being pro- 
perly red; fuch are the flowers of the violet, the red juice of 
which becomes blue, when fufféred to remain for fome timé 
in a tin veflel; probably becaufe the acid which it contained, 
combines with the.oxydated (calcined) part of the furface of 
the tin ; fuch alfo are the flowers of mallow, which become 
blue by fimple exficcation ; the original colours are reftored 
… by a very minute portion of acid, Offeru. phyfco-chym. fur 
dés couleurs, par M. Ofoix, ourn. de Phyf. tom. wii, 

* In the courfe of this work, by ftuff, is meant any fub- 
ftance that is dyed, whatever may be its nature or form. 
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are analogous to what is obferved in other che- 
mical combinations: we fhall now proceed to 
the confideration of them in detail, 


# 


a" 
GSM AS De FE 
Of Mordants. 


HE title Mordant is applied to thofe fub. 


flances which ferve as intermedes between 


the colouring particles and the-fluff to be dyed, 
either for the purpofe of facilitating or of mo- 
difying their combination. 

Mordants mérit the greateft attention; as, by 
their means colours are varied, brightened, 
made to ftrike, and rendered more durable. ‘ 

The analyfis of the aëtion of mordants in 
particular, conflitutes dyeing a chemical art, 
and a more complete knowledge of their effeéts, 
would contribute in an eminent degree to the 
perfeétion of that art. 

In the third fetion, I enumerate the effen- 
tial qualities of the chemical agents moft em- 
ployed as mordants. 1 afcertain, when fpeaking 
of each colouring fubftance, the effeëts they 


produce on it. 
In 


RÉ 
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I this chapter, I fhall examine the nature of 
the aëtion of the principal mordants, and fhall 
endeavour to determine, how their attraétions 
ferve to unite the colouring particles with the 
fluff, and how they affeët the qualities of the 
-colours. 

A mofdant is not Ear a fimple agent, Ré 
new combinations are fometimes formed by the 
ingrediénts that compofe it; fo that the fub- 
ftances employed, are not the immediate agents, 
but the compounds which they have formed: 

Sometimes the mordant is mixed with the 
colouring particles, and fometimes the ftuff is 
impregnated with it; on other occafions, both 
thefe modes are urited; and finally, we may 
dye fucceflively with liquors containing different 
fubftances, the laft of which only can aët on the 
particles with which the ftuff is impregnated. 

As the art of printing linen affords many pro: 
cefles, in which it-is eafy to obferve the effets 
of mordants: I fhall quote a few examples 
from it, which will render the theory hereafter 
propofed, more intelligible, 

The mordant employed for linens intended 
to réceive different fhades of red, is prepared 
by diffolving in eight pounds of hot water, three 
pounds of alum, and oné pound of acetite of 
lead, or fugar of lead, to which two ounces of 

F 2 | pot-afh, 
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pot-afh, and afterwards two ounces of powdered 
chalk, are added *. 


The alum is decompofed by the acetite of 


lead, becaufe the oxyd of lead combines with 
the fulphuric acid, and forms an äinfoluble falt 
which is precipitated ; the bafe of the alum or 
alumine (the argillaceous earth) at the fame time 
combines with the acetous acid, and producés 
an acetite of alumine; the chalk arid pot-afh 
ferve to faturate the excefs of acid. 

One advantage refulting from the formation 
of the acetite of alumine is, that the alumine is 
retained in it by a much weaker attraftion than 
in the alum, fo that it more eafily quits its men- 
ftruum, to combine with the ftuff and the co- 
louring particles. 

A fecond advantage is, that the aciä liquor 
from which the alumine is feparated, has much 
lefs ation on the colour when it confifts of the 
acetous, than when it confifts of a flronger acid, 
fuch as the fulphuric. 

Finally, the acetite of alumine not having the 
property of cryftallizing, the mordant, whichis 
thickened with ftarch or gum to prepare it for 
being applied to the block on which the defign 


a We fhall enter into the detail of this operation, when 
treating of madder, in the fecond volume. 
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is engraved, does not Curdle as it would if it 
contained alum, which would cryftallize. 

Let us attend to the operation performed upon 
à piece of linen cloth: when it has been impreg 
nated by the mordant, in the manner determined 
by the defign, it.is put into a bath: of madder ; 
the whole of the cloth becomes coloured, but 
the tinge is deéper in thofe parts which have 
received thé mordant; there the colourimg par- 
ticles have combined with the alümine: and the 
cotion, fo thät à triple compound: has been 
frmed,: and_the acetous acid feparated from its. 
bafñis is carried off in the bath. 
* The colouring! particles. combined: with the 
alumine and the fluff, are much more dificultl 
affeéted by external agents, than when they are 
ina feparate ftate, or combined only: with the 
fuit, without any intermediate bond of-union: 
and it is on this Property that the operations; te 
_ which the cloth is afterwards fubje&ted, are 

founded: after it has been maddered, it: is 
boiled with bran, and fpread upon the grafs ; 
and thefe operations are alternately repeated, 
until the ground: becomes white. The colour- 
ing. particles which have not united! with the 
alumine, are altered in their compofition, dif. 
folved, and feparated, whilft thofe that have 
combined with it, remain, and are prefcrved, 

F 3 without 
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without alteration ; and thus, the defign tee 
remains coloured.. 

This deftruétion of the colouring particles by 
expofure on the grafs, and boiling with bran, 
feems to be accomplifhed' in the fame manner 
as that of the colouring particles of flax, and to 
admit of the fame explanation. The only dif- 
ference confifts in fubftituting bran for alkalis, 
becaufe they would diflolve a part of the colour- 
ing matter which is fixed by the alumine, and 
would change its colour ; inftead of which, the 
bran having a much weaker ation on this fub- 
fance, affeéts only the colouring particles, which, 


by the ation of the air, have Reg difpofed to a 


more eafy folution. 

If, inftead of the mordant I have oiriéiit 
a folution of iron be employed, the fame phe- 
nomena take place; the colouring particles de- 
compofe the folution of iron, and form a triple 
compound with the ftuff; but, inftead of red, 
we get from the madder brown colours of dif- 
ferent fhades, down even to black; and, by 
uniting thefe two mordants, alum and iron, we 
have mixed colours, inclining to red on the one 
hand, and to black on the other, fuch as mordoré 
and puce colour. 

Finally, we get other colours, by fubftituting 


dyers weed for madder, and by means of thefe | 


twa 
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two colouring fubftances, indiso, and the two 
mordants above mentioned; we obtain moft of j 
the different fhades obferved in printed ftuffs. 

The fubftances which compofe a mordant, 
are fometimes incapable of decompofñng each 
other folely by their own attraétions; but the 
attraétion of the ftuff for one of their conftituent 
parts, brings about a decompofition and new 
combinations, and fometimes this effet is not . 
produced 6r completed without the aid of the 
attraëtion of the colouring particles. This ap- 
pears to be the cafe in the mixture of alum and 
tartar, one of the moft common mordants eme 
ployed in the dyeing of wool. 

I diffolved equal weights of alum and of tartar, 
the latter falt by this mixture acquired a greater 
degree of flubility than it naturally pofleffes ; 
but, by evaporation and a fecond cryftallization, 
the alum and the tartar were feparated, fo that 
they had not decompofed each other. I boiled 
for an hour, half an ounce of alum with an 
ounce of wool; a precipitate was formed, which 
I wafhed carefully; it confiftéd chiefly of fmall 
filaments of wool incrufted with earth : to this 
T added fulphüric acid, and evaporated to dry- 
nefs, diffolved it, and obtained cryftals of alum ; 
fome carbonic particles feparated from it: 1 
€vaporated the liquor in which the wool had 
F 4 been 
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been boïled, but obtained from it only à few 
grains of alum ; the remainder would not cryf 
tallize: I rediflolved it, änd precipitatéd the 
alumine by an alkali; the precipitate was of a 
flate colour, it grew black upon a red-hot coal, 
and emitted alkaline vapours. 

By this experiment we fee, that the wool had 
decompofed the alum; that a part of the alumine 
had combined with its moft detached filaments, 
which were leaft retained by the force of aggre- 
gation; that a part of its animal fubftance had 
been diflolved, and precipitated by the alkali, 
from the triple combination which it had formed. 

I made the fame experiment with half an 


ounce of alum and two dramsof tartar; nopre- 


cipitation took place; I obtained by evapora- 
tion a fmall portion of the tartar, and fome very 
irregular cryftals of alum; the reft would not 
cryftallize : this I diluted with water, precipi- 
tated by pot-afh, and obtained, by evaporation, 
a falt which burned like tartar. 

The wool which had been boiled with the 
alum felt harfh, but the other had preferved its 
foftnefs, The firft had acquired from the mad- 
der a more dull though lighter tint, but the co 
lour of the latter was more full and bright. 

Ï cannot enter into a minute explanation of 
what took place in thefc experiments ; but we 

| fee, 
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fee, firft, that the wool had begun a decompo- 
fition of the alum, that it had united with a part 
of the alumine, and that even the part of the 
alum which retained its alumine, had diffolved 
fome of the animal. matter: fecondly,_ that 
the tartar and alum, which cannot decompofe 
each other folely by their own attraétions, 
become capable of aëting on each other, when 
their attraétions are affifted by that of the wool : 
thirdly, that the tartar appears principally.ufefal 
for moderating the too powerful aftion of the 
alum upon the wool, whereby it is injured; for 
tartar is not ufed in the aluming of filk and 
thread, which have lefs ation on the alum than 
wool has. 

As the decompofition of alum by the tartar 
and wool, takes place in confeéquence of attrac- 
tions which nearly balance each other, and the 
procefs muft therefore go on flowly, we fee why 
it is ufeful to keep the ftuff impregnated with 
alum and tartar, for fome days in a moift place, 
as is recommended, : 

The final effe& of aluming, in whatever man- 
ner performed, and whatever chemical changes 
may have taken place in it, conffés in the conf. 
bination of alumine with the fluff: this union 
has probably been imperfe&t, and the acids only 
partially feparated, but becomes complete when: 

the 
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the cloth has been boiled with the madder, as 
we have feen in the cafe of printed ftuffs. 

An acid or an alkali may, however, form a 
fupracompound with the ftuff, the colouring 
matter, and the alumine; for there are fome 
colours which are changed by an acid and re- 
ftored by alkalis, or by calcareous earths, 
which take the acid from them, or vice verfa : 
but this fupracompofition does not take place 
with refpett to thofe colours which are efteemed 
durable, being unchangeable by alkalis or acids, 
which are not ftrong enough to deftroy their 
compofition. 

The attraétion of alumine for animal fub- 
ftances, is not merely indicated by uncertain 
appearances, nor fuppofed, for the purpofe of 
being employed in explanations, but is proved 
by direët experiment. I united them together, 
by mixing an animal fubftance with a folution 
of alum, a double exchange took place, the 
alkali entered into combination with the acid of 
the alum, and the alumine, combined with the 
animal fubftance, was precipitated ?. 

I proved the attraftion of alumine for animal 
fubftances by another experiment; having 
mixed a folution of glue with a folution of alum, 
I precipitated the alumine by an alkali, and the 


+ Mem. de l’acad. 1734. 
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glue with which it had combined, fell down 
along with it. This compound has the appear- 
ance of a femitranfparent jelly, and grows dry 
with difiiculty <. Thus we have alfo feen in the 
preceding experiments, that the alkali precipi- 
tated the alumine combined with the animal 
fubftance, from the uncryftallizable refidue of 
the alum which had been boiled with the wool. 

The attraétion of alumine for moft colouring 
fubflances, may alfo be fhewn by dire& expe- 
riment. Ifa folution of a colouring fubftance 
be mixed with a folution of alum, a precipita- 
tion fometimes takes place ; but ifto the liquor 
we add an alkali, which decompofes the alum, 
and feparates the alumine, the colouring par- 
ticlés are then precipitated, combined with the 
alumine, and the liquor remains clear: this 
compound has got the name of Lake. In this 
experiment, too much alkali muft not be added, 
becaufe alkalis are capable of difolving moft 
lakes. 

No direët experiment has yet fhewn, that 
alumine attraéts any vegetable fubftance except 
the colouring particles ; its attra@ion for them 
feems much weaker than that which it has for 
animal fubftances ; hence the acetite of alumine, 
as has been already obferved, is a better mor- 


€ Ann, de Chymie, tom, iv. p.155. 
dant 
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dant for cotton and linen than alum is, and 
upon this depend the different means employed 
to increafe the fixity of the colourinig «particles 
of madder in the dyeing of thefe fubftances. 
Metallic oxyds havé fo great an attraëtion for 
many colouring füubftances, that they quit the 
acids in which they were diflolved, and äre 
precipitated in combination with them. 

:On the other hand, all, metallic oxyds have 
the property of uniting with animal fubftances ; 
and 1 have formed thefe different compounds, 
by mixing an alkali faturatéd with an animal 
fubftance, with métallic folutions {. | 

It is not furprifing, therefore, that metallie 
oxyds fhould ferve as à bond of union between 
the colouring particles and animal fubftances ; 
but, befides the attrattion of the oxyds for the 
‘ colouring particles and for animal fubftances, 
their folutions in acids poffefs qualities, which 
render them more or lefs fit to a€t as mordants: 
thus, thofe oxyds which eafily part with their 
acids, fuch as that of tin, are capable of com- 
bining with animal fubftances, without the aid 
of colouring particles; it is fufficient to im- 
pregnate the wool or the filk with a folution of 
tin, although they be afterwards carefüully wafhed, 


4 Mem.de l'acad. 1784e 
| which 
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which is not the cafe with other metallic fo- 
lutions. 

Some metallic fubftances afford in combina- 
tion, only a white and colourlefs bas; and 
fome, by the admixture of their own colour, 
modify that which is proper to the colouring 
particles; but in many metallic oxyds, the co- 
lour varies according to the proportion of 
oxygen they contain, and the proportion of this 
is eafily liable to change. Upon thefe circum- 
ftances, which will be examined in the con- 
clufion of this feétion, their properties in dyeing 
principally depend. | 

The attraétion of metallic oxyds for fubitances 
of vegetable origin, feems much weaker than 
that which they have for animal fubftances, and 
we are even ignorant whether they be capable 
of contrafting a real union with them or not: 
metallic folütions are therefore ill fitted to ferve 
as mordänts for colours in cotton or linen, 
except 1ron, the oxyd of which unites firmly 
with vegetable fubftances, as is fhewn by iron 
moulds, which are owing to a real combination 
of this oxyd. ; 

When the colouring particles have precipi- 
tated à metallic oxyd from its menftruum, the 
fupernatent liquor contains the difengaged acid, 
which is commonly capable of diffolving à por- 

8 tion 


40 ELEMENTS OF THE 


tion of the compound of colouring fubftance 
and oxyd, fo that the liquor remains coloured ; 
but fometimes the whole of the colouring par- 
ticles are precipitated, when the proportions 
have been accurately adjufted : this precipitation 
is facilitated, and rendered more complete, by 
the prefence of the ftuff, which affifts, by the 
tendency it has to unite with the compound of 
oxyd and colouring particles. 

Uncombined metallic oxyds have alfo a very 
evident ation on many colouring fubftances 
when boiïled with them, and modify their co- 
lout; the oxyd of tin in particular, increafes the 
brightnefs and fixity of feveral. 

The compounds of oxyds and colouring fub- 
ftances may be compared to many other chemi- 
cal compounds, which are infoluble,, when the 
principles of which they are formed are pro- 
perly proportioned; but which are capable of 
being fuperfaturated by an excefs of one ofthe 
principles, and thence of becoming foluble. 
Thus a metallic oxyd united with a colouring 
fubftance in excefs, will produce a liquor, the 
colour of which will be modified by the oxyd, 
whereas, when the colouring matter is not in ex- 
cefs, the compound will beinfoluble, or nearly fo‘; 


e Obfervations on the combination of metallic oxyds with 
the aftringent and colouring matter of vegetables. Ann. de 


Chym. tom, i 
g thefe 
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thefe effe@s are very evident in the combination 
of iron with the aftringent principle. 

Neutral falts, fuch as nitre, and particularly 
muriat of foda (common falt) a€t as mordants, 
and modify colours; but it is difficult to afcer- 
tain the manner in which they at. I have 
found, that the muriat of foda was contaimed in 
fubftance, in the precipitates produced by fome 
fpecies of colouring particles, and that thefe 
precipitates retained a confiderable degree of 
folubility ; it would feem, that a fmall part of 
the falt becomes fixed with the colouring par- 
ticles and the ftuff. 

Salts with calcareous bafes alfo modify co- 
lours; but as thefe modifications are nearly 
fimilar to thofe which would be produced by the 
addition of a fmali quantity of lime, itis pro- 
‘bable that they are decompofed, and that a little 
of the lime enters into combination with the 
colouring particles and the ftuff. 

If we attend to what has been now faid, we 
 fhall eafily difcern, what combinations are 
formed by the agency of the different rea&tives 
employed in the analyfis of colouring fubftances ; 
but we muft not forget, that the mordants and 
the colouring particles have à mutual ation on 
each other, which may change their properties. 

We already perceive, that by varying the 

mordants, 
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mordants, we may multiply prodigioufly the 
fhades obtained from a colouring fubftance ; to 
vary their mode. of application. éven, may be 
fufiicient: thus we fhall have different efe&ts, 
by impregnating the ftuff with the mordant, or 
by mixing the mordant with the bath; by ap- 
plying heat, or ufng exfccation; for we ope- 
rate upon three eleétive attraétions; that of the 
colouring particles, that of the ftuffs, and that 
of the principles of the mordant; and many 
circumftances may caufe variations in the refult 
of thefe attraétions ; circumftances which merit 
further explanation.  Exfccation favours the 
urion of the fubftances which have an attraétion 
for the fluf, and the decompofitions which mayÿ 
refult from that union ; becaufe the water which 
held thefe fubftances in folution, by its attrac- 
tion, oppofed the ation of the ftuff; but the 
exficcation fhould be flow, in order that the 
fubftances may not be feparated before their 
mutual attrattions have produced their effet. 
Hence we learn, how the repeated exficcations 
employed in fome proceffes produce theireffeét. 
The greater or lefs difpofition of the ftuff to 
unite with the colouring particles, fometimes 
occafons confiderable differences in the mode 
of employing the mordant; thus, when this 
difpofition is ftrong, the mordant may be mixed 
with 
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with the colouring fubftance; the compound 
then formed, unites with the ftuff immediately : 
but ifit be weak, the compound formed by the 
colouring particles, and the fubftance employed 
as intermede, may féparate, and be precipitated, 
before it can be attächéd to the ftuff. To pre- 
vent this inconvenience, we muft begin, by at: 
taching to the ftuff, the fubftance which is to 
ferve as the medium of union between it and 
the colouring particles. From thefe obferva- 
uons, I fhall deduce the explanation of the dif- 
férences that occur in the proceffes employed 
in dyeing wool or filk black, or with cochineal. 

* To judge of the effe&ts of mordants, and of 
the moft advantageous manner of employing 
them, we muft then, independently of the con- 
fiderations afterwards to be méntioned, pay at- 
tention, firft, to the combinations which may 
be produced, either by the aëétion of the fub- 
ftances which compofe them, or by that ofthe 
colouring particles and the fluff; fecondly, to 
the circumftances which may concur, in bringing 
about thefe combinations more or lefs quickly, 
or in rendering them more or lefs complete ; 
thirdly, to the aëtion that the liquor in which 
the ftuff is immerfed may have, either onits 
colour or texture ; and in order to forefée what 
that aétion may be, it is neceffary to know the 

MOoL. I, G proportions 
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proportions of the. principles which enter into 
the compoñition of the mordant, and what will 
be left in an uncombined ftate in the liquor. 

Mordants are not obtained from the clafs of 
falts alone; vegetable and animal fubftances ferve 
as mordants for each other under certain cir- 
cumftances ; thus, in the procefs for Adrianople 
red, of which there is a defcription in the fecond 
volume, the cotton ought to be impregnated, 
or rather combined with an animal fubftance ; 
and thus, the aftringent principle is often em- 
ployed as a medium of union between colouring 
particles and ftuffs. 

No one has hitherto varied mordants, and 
their mode of application,morethan Mr. Poerner, 
and in that refpeët, his works may be of great 
utility, particularly that which has been juit 
tranflated ®, 


£ Inftru@tion fur l’art de la teinture, & particuliérement fur 
la teinture des laines ; chez Cuchet, rue & hotël ferpente. 
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CO MSTANTES Veille 


Of the Aion of différent Subflances, parti: 
cuarly of Air and Ligbr on, Colours. 


E have hitherto confidered the colour- 

ing particles, only as fübftances capable 
Ôf forming different combivations, by which 
their properties are modified; but they may be 
altered in their compofition, either by other 
external agents, or by the fubftances with which 
they unite. 

It is proper to begin with an exämination of 
the changes produced by external agents, be: 
caufe they are more eafñly afceïtained. 

The flability of a colour confifts in its power 
of refifting the aftion of vegetable acids, alkalis, 
foap, and more efpecially that of thé air and 
light; but this power varies exceedingiy, accord= 
ing to the nature of the colour and the fpecies of 
the flufF; for the fame durability is not required 
in the colours of filk as in thofe of wool. 

There is no obfcurity in the ation of water, 
acids, alkalis, or foap; it is a folution brought 
about by thefe agents ; and it appears that a fmall 
quantity of acid or of alkali, fometimes unites 
With the compound which gives the colour; 

G 2 becaufe 
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becaufe the colour is not deftroyed, but only 
changed, and may be reftored, by taking äway 
this acid, as for example, by means of chalk or 
ammoniac (volatile alkali). 

This is not the cafe with refpeët to the 
aftion of air and of light. Hitherto, the 
nature of their aftion was not underftood ; but 
at prefent, confiderable advances being made in 
this theory, it is found that nothing but expe- 
riment is wanting, to lead us to an accurate 
knowledge of the fubjeët. 

- Scheele had obferved, that the oxygenated 
marine acid rendered vegetable colours yellow, 
and he attributed that effeét, to the property it 
had of taking up the phlogifion which entered 
into their compoñition. 

I have fhewn * that the properties of the 
oxygenated marine acid, were owing to the 
combination of its oxygen, with the fubftances 
expofed to its aétion ; that it commonly ren- 
dered the colouring particles yellow ; but that 
by a continuance of its aétion, it deftroyed 
their colour ; without determining in what this 
aétion confifted. 

Mr. Fourcroy has fince made feveral ob- 
fervations on the aëtion of oxygen on the 
colouring particles, which throw a great deal 


a Mem. de l'acad, 1785. 
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of light on the nature. of the changes they 
ündergo, chiefly when watery folutions of them 
are left expofed to the air, or have been fub- 
_ je&ted to a boiling heat ; he obferved, that in 
confequence of the aétion of the air, vegetable 
deco&ions formed pellicles, which loft their 
folubility and underwent fucceflive changes of 
colour ; he marked the gradations of colour 
thus produced, and concluded from his obfer- 
vations, that oxygen entered into the compofi- 
tion of the colouring particles ; that when it 
combined with them, their fhade was changed ; 
and that the more they received, the more fixed 
did their colour become; and that the beft 
method of obtaining permanent unchangeable 
colours for painting, was to choofe fuch as had 
been expofed to the aëtion of the oxygenated 
_ marine acid. I have been employed more 
particular ly, in a memoir of which I fhall now 
give an abftra&, in, attempting to afcertain, in 
what the aétion of the air on colours of different 
kinds confifts, by analyzing that of the oxy- 
genated marine acid ‘. 

In confdering the effeëts of air on se 
it is neceffary to make a diftinétion between 

b Ann, de Chym. vol. v 


< Ibid. vol. vi. Mem. fur l'aétion que l'acide lan 
oxygenc exerce fur les parties colorantes, 
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thofe produced by métällic’ oxyds, and thofe 
produced ‘by: the ‘colouring ‘particles. … I had 
proved that'the’ modifications of the former, 
were entirely owing to différent proportions of 
oxygen, as already méntioned: in the firft 
chapter-of" this ’feëtion ;: but‘ obfervation led 
me to forma different D a nu Fe 
modifications of the latter. AE 

T'have obferved, thattthe ‘oxygenatéd marine 
acid exhibited différent phenomena with the 
colouring particles, that: fometimes, it difchar- 
ged their colour and renderéd them white, 
that moft frequently it changed them to a 
yellow, fawn colour {fauve ) brown, or black, 
according to the intenfity of its aëtioh ; and 
that, when their colour appeared' only dif- 
charged'or rendered white, heat, or a length 
of time, was capable of rendering them yellow: 
I comparéd the effeét produced by the oxy- 
/ genated marine acid, when the particles are 
rendered yellow, fawn:coloured, or brown, 
with the effeét of a fight degree of combuftion, 
and fhewed that they were the fame, that they 


d Though fauve is here tranflated in the ufual manner 
{fawn colour) it does not appear to mean what we commonly 
underftand by that appellation ; for in other parts of the 
work, itis called svt colour, and applied to that Kind of 
brown which is produced by walnut peels, &c. 


were 
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were owing to the deftruétion of the hydrogen, 
which combining with the oxygen, more eafily, 
and at a lower temperature than charcoal does, 
leaves it predominant, fo that the natural co- 
lour'of charcoal, is more or lefs bancs with 
that which before exifted. 

This effe&t becomes very evident, when 
fugar, indigo, or the infufon of the gall nut, 
or of fumach, are expofed to the aétion 
of oxygenated muriatic. gas (dephlogifticated 
marine acid air); the fugar and the indigo 
affume a deep colour, and afford indifputable 
marks of a flight combuftion ; the infufon of 
the gall nut, and that of fumach, let fall a 
black precipitate, which is nearly pure char- 
coal. 

Thefe phenomena are analogous, to thofe 
which are obferved in the diftillation of organi- 
zed fubftances ; in proportion as the hydrogen 
is extricated in the form of oil, or of gas’, 


e This term is adopted by moft of the french chemifts, 
to denote thofe permanently elaftic fluids, commonly called 
airs by englifh chémifts. It occurs firft, I believe, in Van 
Helmont's treatife de Aquis Spadanis, wherein he calls the 
carbonic acid gas of the authors of the new french chemical 
nomenclature, the fixed air of Drs. Black, Prieftley, &c. 
by the name of gas, or gas fylveftre, fuppofed to be derived 
from the German G#f, fpirit. TT, 
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the fubftance grows yellow, and at length, 
there remains only a black coal. Jf the 
hydrogen be expelled from an oil by heat, it 
grows brown in the fame manner. 

Other experiments which I had made on 
alcohol and on ether, had fhewn me, that the 
oxygen united to the marine acid,. had the 
property of combining with the hydrogen, 
which abounds in thefe fubftances, and of 
thereby forming water, 

When therefore the oxygenated marine acid 
renders a colour yellow, fawn coloured, or 
brown, this effeét proceeds from the colouring 
matter having undergone a flight eombuftion, 
by which, more or lefs of its hydrogen has 
been converted into water; and the charcoal 
thus rendred predominant, has communicated 
its own colour. | 

I have fhewn that the art of bleaching 8x 
by means of the oxygen of the atmofphere, 
of the dew, and of the oxygenated marine 
acid, depended on this change of the colouring 
matter. The colouring particles of the flax 
are rendered foluble in the alkaline Kxivia, 
the aëétion of which ought to alternate with 
that of the oxygen. Thefe colouring particles 
may be afterwards precipitated from the alkali, 
and by evaporation and drying become black, 

and 
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and prove the truth of this theory, both by 
the colour they have acquired, and by the 
quantity of charcoal which they yield by 
analyfis. 
+ The alkaline folution of the colouring mat. 
ter of linen, which is of a dark brown colour, 
 lofes its colour almoft entirely, bythe addition 
of à certain: quantity of oxygenated marine 
acid ; ‘and the fame effet is obfervable in 
many other fubftances, which have aflumed a 
colour  proceeding from an incipient com- 
buftion: : > ; £ 
A piéce of linen which appears white may 
yet grow ÿellow in the courfe of time (more 
elpecially if expofed to a certain degree of- 
heat) if the oxygenated parts have not been 
removed by-a fufficiently ftrong lixivium ; in 
like manner, the green parts of vegetables 
are rendered white by the oxygenated marine 
acid, but become yellow by being boiled. 
Thefe faéts fhew that oxygen is capable of 
whitening, or rendering paler, the colouring 
matters with which it unites, perhaps by baving 
produced the effes of à flight combuftion 
upon them; or.poñfbly, thefe effets take 
place only afterwards in a flow manner,. but 
more readily, when thé whole is expofed to a 
certain degree of heat, It is very probable 
that 
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that in all cafes a part of the oxygen unites 
with the colouring matter, without being com- 
bined with the hydrogen in particular, and 
that it is in this way, that oxygen renders the 
colouring matter of flax more foluble in 
alkalis. 

Oxygen has certainly an influence in many 
other cafes, on the changes which take place 
in the colouring particles of vegetables ; 
théfe particles are formed chiefly in the leaves, 
flowers, and inner bark of trees ; by degrees 
they undergo a flight combuftion, either from 
the aétion of the atmofpheric air which fur- 
rounds them, or from that of the air which is 
carried by a particular fet of veffels, into the 
internal parts of vegetables ;' hence, moît trees 
contain fawn coloured particles, inclining more 
or lefs to yellow, red, or brown, which, in 
confequence of this combuftion, grow thick, 
and are at laft thrown out of the vafeular fibres 
of the bark, the greateft part of which I have 
found compofed of them. 

Thefe obfervations teach us how the air sas 
upon colouring matters, of an animal, or 
vegetable nature ; it firft combines with them, 
renders them weaker and paler, and by degrees 
occafions a flight combuftion, by means of 


which, the hydfogen, which entered into their 
compofition 


ve, 
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compoñtion is deftroyed; they change to a 
yellow, red, or fawn colour ; their attrattion 
for the ftuff feems to diminifh ; they feparate 
from it, and are carried off: by water: all 
thefe effeëts vary, and take place more or lefs 
readily, and more or lefs completely, according 
to the nature of the colouring particles; or 
rather, according to the properties which they : 
poilefs, in the ftate of combination into which 
they have entered. 

The changes which occur in the colours 
produced.by the union of the colouring par- 
ticles with metallic oxyds, are effe&ts, com- 
pounded of the change which takes place in 
the colouring particles, and of that which the 
metallic oxyd undergoes. 

The light of the Es confiderably ane 
the deftruétion of colours ; it ought therefore 
(if the theory I have propofed be well foundéd) 
10 favour the combination of oxygen, and te 
combuftion thereby produced. 

Mr. Sennebier has given us a great number 
of interefling obfervations on the effe@s of light 
on different fubftances, and particularly on their 
colours ; he attributes thefe effefs to a dire@& 
-<ombinaton of light with the fubftances ‘. 


fMem. phyfco- -chymiques fur l'influence de la lumiere 
felaire, &c, vol. ü & ii, 


The 
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The efle@s of light on the colour of wood, 
have been long fince obferved ; it preferves its 
natural appearance while kept in the dark, but 
when expofed to the light, it becomes yellow, 
brown, or of other fhades. Mr. Sennebier 
has remarked the varieties which occur in this 
particular, in different kinds of wood, and has 
found, that the changes were proportioned to 
the brightnefs of the light, and that they take 
place even under water, but that wetted wood 
underwent thefe changes lefs quickly than that 
which was dry ; that feveral folds of ribband 
were required to defend the wood completely, 
that a fingle leaf of black paper was fufficient, 
but that when paper of any other colour was 
fubftituted, the change was not prevented ; a 
fingle covering of white paper was infufficient, 
but two intercepted the aëtion of the light. 

That philofopher has extended his experi- 
ments to a great number of vegetable fub- 
flances, in a manner which may ferve to 
iluftrate many phenomena of vegetation, which 
} do not enter into at prefent. But to fhew, 
in what manner the fun aëts upon colours, it 
may be fufficient to examine the appearances, 
prefented by a folution of the green part of 
vegetables in alcohol. 


1f 
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1f fuch a folution, which is of a fine green 
colour, be expofed to the light of the fun, 
it very foon acquires an olive hue, and lofes 
its colour in a few minutes. If the light be 
weak, the effeët is much more flow; and in 
perfe& darknefs, the colour remains without 
alteration, or if any change does take place, it 
requires a great length of time. Mr. Sennebier 
afferts that an alkali reftores the green colour ; 
but if the change of colour in the liquor has 
been completed, the alkali has no effe&. He 
has obferved that no change of colour takes 
place in azotic gas (phlogifticated air) nor in 
a bottle which is quite full. 

I inverted over mercury a bottle half full 
of this green folution, and expofed it to the 
light of the fun; when the colour was dif- 
charged, the mercury was found to have rifen 
in the bottle, and confequently, vital air had 
been abforbed, the oxygen having united with. 
the colouring matter. I did not obferve that 
precipitate which Mr. Sennebier mentions ; the 
hiquor had continued tranfparent and retained 
a flight yellow tinge. ; 

I evaporated this liquor; its colour was 
immediately rendered darker, and became 
brown ; the refiduum was black, and in the 
ftate of charcçoal, 

The 
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The light therefore produced its effeét by 
favouring the abforption of oxygen,‘and the 
combuftion of the colouring matter; at firff, 
‘the marks of combuftion are not.evident ; the 
hiquor retains only a flight yellow tinge, but 
by the affiflance of ‘heat, the combuftion is 
completed, the liquor becomes brown, and 
leaves a black refiduum. If the veffel in which 
the liquor is, contains no oxygenous gas, the 
Hght has no effeft on the colouring matter ; 
azotic gas in this fituation, fuffers no dimi- 
nution. 


The above obfervation, that ribbands, or à 


fingle leaf of white paper, do not prevent the 
ation of light, merits attention, by proving 
that light can pafs through coverings which 
appear to be opake, and exert its energy at 
fome diftance within. F4 

Beccaria, and afteriwards Mr. Sennebier, 
have compared the effeéts of light on ribbands 
of various colours; but the differences they 
have obferved, are rather to be attributed to 
the nature of the colouring matters, than to 
the colours, for a ribband dÿed with brafl 
wood, will lofé its colour much fooner than 
one dyed with cochineal, though the fhade 
fhould be perfeëtly the fame in both. 


Although 


" 
N'a pipi  sanépémmanint is; 
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Although light greatly accelerates the com- 

buftion of colouring matter, and appears even 
neceffary to its deftruétion in fome cales, yet 
in others it is not required. Having put fome 
plants into a dark place, in contaét with vital 
air, I found that it was abforbed by fome. I 
alfo remarked that the rofe fuffers a change, 
and becomes of a deeper hue, when it is not 
in contaét with vital air; doubtlefs, becaufe 
it contains a little oxygen, the combination 
of which becomes more intimate ; but many 
flowers retain their colour perfeëtly in azotic 
gas. 
.. X placed tinéture of turnfole in contaét with 
vital air over mercury, both in the dark, and 
expofed to the. light of the fun ; the former 
continued unchanged for a confiderable length 
of time, and the vital air had fufered no di- 
minution ; the other, loft much of its colour, 
became red, and the air was in a great meafure 
abforbed, and a fmall quantity of carbonic 
acid was produced, which no doubt had oc- 
cañoned the change of colour from blue to 
red. ë 

This obfervation may lead us to form an 
idea of fome of the changes of colour, pro- 
duced by a particular difpofition of the com. 
ponent principles of vegetable fubftances, when 

3 by 
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by their combination with oxygen, they un- 
dergo the effe@ts of a flight combuftion, which 
may generate an acid, as in the leaves in . 
autumn, which grow red, before they become 
yellow, and in the ftreaks (panachures) ob- 
fervable in flowers, the vegetation of which 
is growing languid. 

It is therefore proved, that light promotes 
the abforption of oxygen by the colouring 
matter, and that thence arifes a combuftion, 
the common effeët of which is, the, predomi- 
nance of carbonic particles. 

To the fame caufe, is alfo to be attributed 
the injury which ftuffs themfelves are found to 
fuffer, from the aëtion of light. “ Among 
«“ feveral examples which I might give, fays 
“ Dufay,. I fhall adduce only one, of a curtain 
& of crimfon taffeta, which had remained drawn 
“ in a window for a great length of time ; all 
“ the parts which were oppoñite to the panes : 
“ of glafs, had entirely loft their colour, while 
« thofe which were behind the wood of the 
“ cafement, were much lefs faded ; and further, 
“ the filk itfelf was almoft entirely deftroyed 
“ in the parts without colour, where the cur-- 
“ tain might be torn by the flighteft effort, 
“ while in the other parts, it retained nearlÿ 
“ the ufual degree of ftrength 5.” 


£ Mem, de l'acad. 1737. 
Hére 
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Here an apparent contradiétion occurs. The 
ä@ion of the fun's light produces colours in 
vegetables ; it extricates oxygen fromi the nitric 
and oxygenated muriatic acids, from fome 
metallic oxyds, and from plants in a flate of 
vegetation : in thefe inftances, its aétion feems 
to be the reverfe of tombuftion ; but when it 
contributes to the deftruétion of colour, it 
ferves to fix oxygen, and produces a kind of 
combuftion. In like manner, phofphorus is 
not affeéted by the oxygenated muriatic acid, 
even aflifted by heat, while in the dark; but 
when the aétion of light concurs, it is converted 
into phofphoric acid *.- 

I am unacquainted with the circumftances, 
and the attractions, which determine fometimes 
the produétion of one effe&, fometimes that of: 
the other, but both of them are equally demon- 
firated. They feem to bear a refemblance to 
double eleétive attraëtions. It is very certain 
that calcareous earth yields the fulphuric acid 
to pot-afh, but yet that calcareous earth is 
capable of expelling the pot-afh, by means of 
a double ele@ive attra@ion. 

- There are befides in nature 4 great any 
phenomena of the fame kind ; thus, during 


» Mem. fur l'acide marin dephlogiftiqué, 1785. 
Vox, I. H the 
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the vinous fermentation, hydrogen is accumu- 
lated in the liquor,, but by a continuance of 
the fame procefs, the proportion of hydrogen 
is diminifhed ;. it unites:withthe-oxygen, which 
becomes :predominant, as foon as the fermen- 
tation has advanced to the acid ftage. The 
putrefaétion too, which takes place in ammal 
fubftances, may be confidered as the reverfe 
of the phenoména of growth and:nutrition: 

Colouring  fubftances therefore refift ‘the 
aétion-of the air more or léfs, according as 
they are more or lefs difpofed to ‘unite with 
oxygen, and thereby to fuffer more or lefs 
quickly, a fmaller or greater degree of com- 
buftion. Light favours this effle&, which in 
many. cafes is not produced without its aflift- 
ance ; but the colouring matter in its feparate 
flate, is much more:pronè.to this combuftion, 
than when united to a fubftance, fuch as alu- 
mine, which may either defend ‘it by'its owm 
power-of refifting combuftion, or:by attraéting, 
it ftrongly, weaken its aëtion on other. fub- 
ftances, which is the chief effe&t of mordants ; 
and finally, this laft: compound acquires till 
greater durability, when it is capable of com- 
bining intimately with the ftuf. 

Thus the colouring matter of cochinealt 
diflolves ‘eafily in water, and its colour is 


2 H : quickly 
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quickly changed by the air ; but.when. united 
to the oxyd of tin it becomes much brighter, 
and almoft infoluble in water, though it is ftill 
eafily affeted by the air, and by oxygenated 
marine acid; it réfifts the ation of thefe better 
however, when it has formed a triple:compound 
with a woollen ftuff. 

It muft not be inferred from the above 
obfervations, that all yellow colours are owing 
to the carbonic part of the colouring fub- 
fance ; very different compounds are capable 
of producing the fame colour ; thus, indigo is 
very different from the blue of our flowers, 
from that of oxyd of copper, and from that of 
pruffian blue. s 

Nor do I affert, that oxygen may not unite 
in à fmall proportion with fome colouring 
fubftances, ‘without weakening their colour, or 
changing it to yellow. In the chapter on in- 
digo, it will appear, that it becomes green by 
umiting with an alkali, with lime or a metallic 
oxyd ; but that it refumes its colour, and quits 
thefe fubftances,- when it recovers a fmall 
portion of the oxygen which it had loft. The 
liquor of the whelk employed to dye purple, 
Âs naturally yellowifh ; but when expofed to 
the air, and more efpecially to the fun, it 
quickly pafles through various fhades, and at 

H 2 length 
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length affumes that colour fo precious in the 
eyes of the ancients i. 

It may even be confidered as a general fa&, 
that colours become brighter by their union 
with a fmall portion of oxygen ; for this reafon, 
it is found neceffary to air ftuffs, when they 
come out of the bath, and fometimes even to 
take them out of it from time to time, exprefsly 
for this purpofe ; but the quantity of oxygen, 
which thus becoming fixed, contributes to the 
brightnefs of the colour, is very inconfiderable 
in fome cafes, and the deterioration foon 
commences. 

The aétion of the air affeëts not only the 
colouring matter and the ftuff, but alfo metallic 
oxyds, when they are employed as intermedes ; 
becaufe the oxyds, which have at firft been 
deprived of a part of their oxygen by the 
colouring particles, as will be fhewn when we 
come to explain the aétion of aftringents, may 
abforb it again. Thofe then, the colour of 
which varies according to their proportion of 
oxygen, have thereby an influence in changes 
of colour. Itis doubtlefs to this caufe, that 


1 Decouverte d’une nouvelle teinture de pourpre &c. par 
Reaumur. Mem. de l’acad. 1711. According to Eudocia,, 
the purple did not affume its brilliancy nor arrive at perfec- 
tion, but by expofure to the rays of the fun, 

we 
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we are to attribute the change obfervable in the 
blue given to wool, by fulphat of copper (blue 
vitriol) and logwood. This blue foon becomes 
green by the aétion of the air ; now it is well 
known, that copper which has a blue colour, 
when combined. with a fmall proportion of 
oxygen, affumes a green one, by its union 
with a larger quantity. The change which the 
colouring particles undergo, may indeed con- 
tribute to this effe@t ; but the colouring parti- 
cles of the logwood which have themfelves a 
dark colour, fhould rather become brown by 
combuftion, than grow yellow, which would 
be neceflary in order to produce a green with 
the blue. 

I have obferved, that colouring particles in 
a ftate of combination, were lefs difpofed to 
be changed by the aétion of the air, than in an 
uncombined ftate, This is commonly the cafe, 
but there are fome exceptions ; an alkali pro- 
duces a contrary effeët, 

T half filed à matrafs with an infufion of 
cochineal, and expofed it to the light, over 
mercury ; a fimilar matrafs contained an in- 
fufion of cochineal made with a little tartar ; 
and in a third, I had added a fmall quantity of 
alkali to the infufion. The fecond matrafs 
appeared leaft altered in the fame fpace of 

H 3 time, 
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time, andinit, the abforption had been leaft 
confiderable. Inthe third, the colour of the 
liquor became firft brown, and was then dif- 
charged, and the abforption of air, though 
inconfiderable, was greater than in the two 
others. I evaporated it ; it affumed a brown 
colour, and left a yellowifh brown refiduum. 

I made fimilar experiments on many co- 
Touring fubftances ;° the alkali darkened their 
colour, which grew more and more brown, 
and promoted the abforption of air. Madder 
feemed to be the only exception to this rule ; 
its colour, which became darker at firit, ftood 
better, than that of the infufion made without 
alkali. 

: The common effet of alkalis on the’ colour- 
ing particles, is confonant to that which it 
produces on many other fubftances, fuch as 
fülphur; it favours the abforption of air be- 
caufe'it has à ftong attrattion, for the fubftance 
which is the refult of that abforptiôn. 
> From this effe&t of alkalis I explain a faë 
obferved by Mr. Becker*; that a vegetable 
infufion rendered gréeh by'an alkali, bécomes 
gradually yellow, tif left expofed to ‘the air, 
and that when the yéllow is completely formed 
(etabli) acids canñot reftore the original colour : 


x Specimen, &c, 
but 


« 
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but that this is not the éafe, when a vegetablé 
côlour reddened by means of an acid, has been 
keépt in like manner for fome time. We-muft 
however except thofe inftances in which acids 
have been émployed, which a& by giving off 
theïr oxygen in a va we fhall prefently fee, 
for then, the colour is likewife deftroyed. 


v 
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Ofthe Yellow Colour produced in Animal Sub- 
flances by tbe Nitric and oxyeenated Muriatic 
Acids. | A it 


HE ation of the nitric and oxygenated 
muriatic acids, upon animal fubftances, 
bas fuch a connexion with the preceding fub- 
jeét, that I thought it improper; to place them 
far afunder, though the yellow. colour they 
produce in wool, and. more: efpecially in fk, 
might merit a place among the procefes of the 
art. is add 

Mr. Brunwifer * having obferved that wood 


+ Verfuche mit mineralifchen fauern geiftern,, aufden 
holzen farben zu zichen, 1770, in abhandlungen der Baierif- 
chen akademie, 


H 4 ; affumed 
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affumed different colours by expofure to the air, 
endeavoured to afcertain whence thofe colours 
proceeded, and to produce them artificially : 
he obferved, that by moiftening the furface of 
wood with nitric acid, particularly that of 
young wood not yet quite dry, it aflumed a 
yellow colour, and that by performing the 
fame operation, with the muriatic and ful- 
phuric acids, it affumed a violet colour, which 
he confidered as compofed of a blue and a 
red. 
‘From thefe obfervations he concludes, that, 
as all colours are produced by a mixture of 
yellow, blue, and red, all thofe which are ob- 
ferved in the leaves, fruits, and flowers, are 
owing to the colouring particles which exift in 
the wood, and are there difguifed by an alkali; 
that the mineral acids, by taking up this alkali, 
fet the colouring particles at liberty, and that 
the fixed air, by penetrating the leaves, fruits, 
and flowers, produce naturally the fame effe&, 
by combining with the alkali which kept them 
difguifed. The author has endeavoured to 
apply his experiments, and pretended difcovery, 
to the artst.  Having moiftened pieces of 


b Entdeckung vérfchiedener vegitabilifchen farbemateri- 
alien, feiden ynd wollen zeuge fchôn und dauerhaft gelb zu 
farben 1771+ 
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wood with nitric acid, he poured water upon 
them, filtered the liquor, and employed it to 
dye ftuffs of wool, filk, and goats hair, of a 
durable yellow, which, in his opinion, is pro- 
duced by the yellow colouring particles con- 
tained in the wood, and extraéted, or dif- 
engaged by the nitric acid. 


De la Folie * relates that, having immerfed 


a fkein of white filk in nitric acid, or aqua 
fortis of the ftrength it is generally met with 


in commerce, the filk in three or four minutes 


affumed à fine jonquille yellow. He wafhed it 
feveral times in water, that it might not be 


affeéted by any adhering acid ; the colour fuf-\ 


tained feveral trials to which he fubmitted it, 
and the filk preferved its luftre unimpaired. 
If it be dipped into an alkaline folution it af- 
fumes a fine orange colour. 

We find feveral experiments on this CRE 
in a diflertation by Mr. Gmelin #, who fays 
that he has given a fine brimftone colour ta 
filk, by keeping it for the fpace of a day in 
cold nitric acid, or fome hours only, when 
the acid was warm. Boiling with foap and 


€ Journal de Phyf. t. iv. pag. 340. 

4 T, Frieder. Gmelin prof. Gotting. de tingendo per nitri 
acidum, five nudum, five terra aut metallo faturatum ferico, 
Erfurti 1785, 


water 


7, 
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water diminifhed the brightnefs of this colour. 
It was changed to a fine lemon colour, by be- 
ing kept for twelve hours in an alkaline folu- 
tion, and it affumed a fine gold colour when 
the folution was employed hot. 

AH folutions-of metals in nitric acid com- 
municated a more or lefs deep yellow to filk, 
as did alfo the folution of alumine in the fame 
atid ; but thofe of calcareous earth pe AE 
néfia produced no effeét. 

- Accordimg to la Folie *, folution of tin 
mixed with a folution.of gold, gives a purple, 
which fixes on filk; but Mr. Gmelin obtained 
in this way, only common yellow. Mr. Gmelin 
ao fhews, that the different yellows, which Mr. 
Struve had faid were obtained by differént 
metallic folutions , depend only on the acid 
they contain. The only exception, perhaps, 
occurs in the cafe of mercury, the folution of 
which gives filk’a copper OOIOUT. Fe 

Bergman was acquaintéd with this procefs, 
when he publifhed his notes on Scheffer’s 
tréatife 5: He fays that common aqua fortis 
gives wool and filk a clear, beautiful, and 


e Journ. de Phyf. t. viti. ‘ 

f Berneriches magazin der naturhunft und wiffénfchaften, 
vol. i. 

# Efai fur l’art de la Teinture. 
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durable yellow, in three or four minutes; 
that they ought to be wafhed-immediately, and 
that the more the acid is dephlogifiicated, the 
greater is the effeët produced. 

In my earlieft experiments on oxygenated 
muriatic acid, I found that it alfo had the pro- 
perty of tinging animal fubftances yellow; but 
it does not give them nearly fo deep a colour 
as the nitric acid does, and it weakens them 
much more than that acid properly diluted : 
fo that for the purpofes of art, the nitric acid 
is greatly preferable. 

To recapitulate thefe obfervations then, the 
mtric acid diluted with a certain quantity of 
water gives filk a yellow colour, which is moré 
or lefs deep, according to the concentration 
of the acid, its temperature, and the time of 
immerfion ; the filk muft be carefully: wafhed 
as foon as taken out of the acid: this colour 
poffefles confiderable brightnefs; it may be 
made deep without fenfibly weakening the filk, 
fo that this procefs may prove of real utility. 
The colour may be modified by alkalis. 

The folutions of calcareous earth and mag- 
nefia produce no effeët upon filk, becaufe they 
do not contain an excefs of acid; the folution 
of alumine and of all metallic fubftances, on the 
Contrary, produce a more or lefs deep yellow, 

becaufe 
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becaufe they all contain more or lefs excefs of 
acid, which aë€ts upon the fik, like uncom- 
bined acid ; it was allo the acid alone, which 
dyed the animal fubftances yellow in Mr. Brun- 
wifer’s experiments, and not the matter ex- 
tratted from the wood. 

The yellow colour in thefe cafes, is not 
owing to iron, as de la Folie fuppofed; for 
the pureft nitric acid, which confequently con- 
tains no iron, produces it, as well as that, in 
which the prefence of that metal might be 
fufpeéted. 

If flk be put into concentrated nitric acid, 
it quickly affumes a deep yellow colour, lofes 
its cohefion, and is diflolved; during this 
folution, the azot (phlogifticated air) which 
enters into the compoñtion of animal fub- 
flances, is extricated, with a long continued 
effervefcence l: jf heat be applied, it expels 
much nitrous gas, and the liquor immediately 
acquires a deep colour and grows brown. At 
this time, the oxygen of the nitric acid cer- 
tainly combines with the hydrogen, which 
zbounds in animal fubftances, forming the oil 
which is obtained from them by diftillation, 
and which renders them fo inflammable, When 


h Mem. de l’acad, 1785. 
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the acid begins to aét and to render the filk 
yellow, the fame effet fhould alfo begin to 
take place. I therefore fuppofe that the yellow 
colour arifes from a commencement of com- 
buftion, as explained in the preceding chapter. 
This combultion being very flight, does not 
fenfibly weaken the filk; but if the acid is 
a little too ftrong, or the immerfion too long 
continued, or if the whole of it is not carried 
off by careful wafhing, the filk immediately 
becomes weak, and in vulgar language, which 
is here quite accurate, it is Ægrri. 

We therefore now fee, why, as Bergman 0b-- 
ferved, the nitric acid which he called dephlo- 
gificated, is preferable in this operation, to that 
which is faturated with nitrous gas; for in the 
former, the proportion of oxygen being greater, 
it is thence better fitted for producing the ef- 
feëts of combuftion, until it is reduced to the 
ftate of nitrous acid. 

The fame explanation ought doubtlefs to 
apply to the aétion of the oxygenated muri- 
atic acid, on animal fubftances ; it differs how- 
ever in fome éffential circumftances, fome of 
which I do not yet underftand, and which re. 
quire a greater number of obfervations. 

Silk takes a yellow which is much lighter, 
when the oxygenated muriatic acid is employed, 

than 
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than when the nitric acid is ufed: the fulphu- 
reous acid difcharges it in a great meafure, 
but has no effeét on the yellow produced by 
the-dilute nitric acid. The oxygenated muri- 
atic acid has however, a much ftronger aétion 
on the filk; it foon weakens, and'even dif- 
folves it : if the filk be left for fome time in 
this fluid, the yellow which at frft appeared 
grows. lighter ; in conformity to what I have 
remarked, that oxygen by. being accumulated, 
is capable of difguifing the yellow colour occa- 
fioned by the combuftion, which it had at firÆ 
produced. 
dl have endeavoured:to explain : the effe&s. 
which fulphureous acid produces. on colours, 
by the facility with which it gives off:1ts oxygen, 
and have compared them to thofe of the oxy- 
genated muriatic acid; but although. it is true, 
that oxygen adheres much more weakly to 
the fulphureous, than to the fulphuric acid, 
I do not believe that that explanation is well 
founded. ; | 
According to the obfervation of la Folies, 
rofes whitened by the vapour of burning ful- 
phur, become green in an alkaline lixivium, 


i Suite des exper. fur l'acide fulfureux. Ann. de Chym, 
tit : 
_k Journ, de Phyf. 1774. 
and 
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and red in acids; I have myfelf obferved, that 
the fulphureous acid reddened the tinéture of 
- turnfole, which has.a vety fäding?colour, and 
that it aéted only like other acids on infufons 
ôf fuftic, ‘brazil: wood, and logwood. : T have 
further obferved, that filk which has been ex- 
pofed to the vapour of fulphur, exhaled the 
fmell offulphureous acid, when moiftened with 
fulphuricatid, although! that odour was “not 
before peréeptible. A5" F : novt 
- Î conceive then, that ‘the: fulphuréous' acid’ 
commonly unites with the colouring particles,: 
and with thecflk, without giving off its Oxy- 
gen 10 themand conféquently, without pro 
ducing any cômbuftions that the produélof 
that combination fometimes- lofes ‘its ‘colour 
_entirely, which is probabty OWing: to the femi- 
elaftic ‘ftate of the Oxygen; but fometimes’ 
combuftion may, and"evéncommonly fhôuld: 
_take place bÿ degréés, fo/that the colouring 
particles; which have long been  difguifed, 
ought at laft to leave à yellow colouf. ‘This! 
point feems capable of being éafily cleared up 
by a few experiments. | al 


CHA P, 


74 ELEMENTS OF THE 


CHAT AS PU 


Of Afiringents in general, and particularly of the 
Gall-nut. ” 


STRINGENTS merit particular atten- 
tion, not only from their great ufe in 
dyeing, but becaufe they poffefs a property 
which is common to a great number of vege- 

tables. | 
There is perhaps no property of vegetables, 
refpe&ing which, we have been contented with 
fuch vague ideas: frequently fome flight re- 
femblance in tafte only has been attended to, 
and under the name of aftringents, alum, and 
many vegetables of very different properties 
have been confounded together, both in medi- 
cine and in the arts: moft frequently every 
fubftance which renders a folution of iron 
black, has been confidered as aftringent; it is 
fuppofed that this effe&t is owing to one iden- 
tical principle exifting in all the fubftances. 
which produce it, and the title aftringent or 
acerb, has been beftowed on that principle, and 
it is at prefent confidered as a particular acid, 
to which, the name of gallic acid has been 
given, : 
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. given, from galls or the gall-nut, in which it 
has been found. 

Many learned chemifts however, havé lately 
made a great number of interefting obferva- 
tions on aftringents ; of thefe I fhall give an 
abftraët, but as the gall-nut has been the com- 
mon fubjeét of thefe obfervations, it ought 
firft to be defcribed. 

The gall-nut is an excrefcence found on the 
young branches of the oak, efpecially of that kind 
called rouvre, which grows in the Levant, 
Iftria, Provence, and Gafcony, This excre- 
fcence is produced by the punéture of an in- 
f&, which depoñits its eggs in the fmall incifion, 
which ït makes in the fpring; the fap which 
 efcapes by this opening, grows thick, increafes 
in quantity, and ferves as a defence for the 
young infeét, until it is able to make its efcape; 
when there is no hole in the nut, the infeët is 
found dead within; fometimes after it has 
quitted its abode other infefts come to occupy 
it. 

Thére are different kinds of the gall-nut ; 
fome inclining to white, yellow, green, brown, 
or- red; others are afh-coloured or blackifh; 
they allo differ greatly in magnitude, and are 
either round or irregular, heavy or light, fmooth 
or covered with protuberances: thofe which 

Vo. I. I | are 
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-are fmall, blackifh, knotted, and heavy, are the 
beft ; they are known by the name of Aleppo 
galls, and come from Aleppo, Tripoli, and 
Smyrna. > 

* Galls are almoft totally foluble in water by 
long ebullition, fixteen drams afforded Neu- 
man fourteen of extraft; from the remain- 
“ing two drams, alcohol extraéted only four 
grains. 4 , 
The fame quantity treated firft with alcohol, 


and then with water, afforded twelve drams 


and two fcruples of fpirituous extraét,. and 
four fcruples of watery extraét; the refduum 
weighed half a fcruple more than in the pre- 
ceding experiment. The fpirituous extraét has 
a more ftrong and difagreeable tafte than the 
other *. 

Mr. Monnet, to whom chemiftry is indebted 
for a great number of important obferva- 
tions’, confiders Macquer as the frit, who 
afcribed the formation of ink to a precipitation 
of iron, by the aftringent principle, and he 
himfelf gives the theory of it; he fuppofes 
that the iron has a greater attraétion for this 
principle, than for the acid with which it was 


a The chemical works of Cafpar Neuman, &c. by Wil- 
liam Lewis. 


v Traità des eaux minerales, pag. 304- 
united ; 
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united; but the acid difflolves a part of this pre- 
cipitate, unlefs it be largely diluted with water. 

: Iron is notthe only metallic fubftance which 
may: be precipitated from its menftruum by the 
aftringent principle ;. Mr. Monnet has obferved, 
that gold, filver, copper, zinc, cobalt, platina, 
and mercury, were alfo precipitated. 

. The metallic fubftance moft eafily precipitated 
is mercury; its folution, mixed with an infufion 
. Of galis, affumes a brick colour, but the preci- 
pitate which is formed, foon becomes of a red- 
-difh gray. 

Copper is precipitated pretty eañly ; the pre: 
cipitate is at firft green, but becomes of an afh 
_-gray, and acquires a reddifh coppery tinge in 
drying. 

* Zinc forms a dirty green precipitate. 

‘The precipitate from cobalt is of a light 
blue : but does not long retain that colour, be- 
‘coming foon of an afh gray. 

Silver is precipitated very flowly; the pre- 
cipitate which has at firft the colour of roafted 
coffee, affumes a fhining filvery brightnefs, as 
it dries on the filter. 

Gold allo falls down, only infenfibly ; the 
precipitate colleéted and dried, perfeétly re- 
fembles that of Caffius. Mr. Monnet col- 
leéted on a filter the precipitate of iron by 

I 2 the 
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the aftringent principle, it was found to be of a 
fine deep blue : and that chemift is of opinion, 
that it might be advantageoufly employed in 
painting. He endeavoured to diflolve it in the 
nitric and fulphuric acids; they attacked it but 
flowly: having accelerated their aétion by heat, 
he obtained by filtration, fine yellow tinétures 
(particularly from the nitric acid) which re- 
fembled a folution of gold. Thefe liquors let 
fall no precipitate, but remained always clear 
and tranfparent ; alkalis occafioned no precipi- 
tation in them, but only rendered their colour 
deeper. Mr. Monnet was led, by obferving 
this, to diflolve the precipitate immediately in 
a folution of fixed alkali, in which he made it 
boil ; a blood red folution was produced, in 
which water occafioned no precipitation. To 
thefe fa@s, the academicians of Dijon have added 
many interefting obfervations *. 

The gall-nut yields, by diftillation, a limpid 
phleem, which becomes brown by degrees, then 
a yellow oil, and afterwards one that is more 
dark coloured and empyreumatic. All thefe 
liquors precipitate fulphat of iron or vitriol ofa . 
black colour, the coaly refiduum retains no 
diftinét properties; it grows red in the fire 
without being reduced to afhes. Water even 
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in the cold, diflolves the aftringent principle ; 
an ounce of galls yielded in this way three 
drams of extraft, which was very ftyptic, and 
not deliquefcent. 

Fixed and volatile oils and ether, diflolve 
the aftringent principle. 

Infufon of galls reddens blue paper, and' 
tinéture of turnfole*; but it has no effe&t on 
fyrup of violets. 

Sulphuric acid acquires a red colour from 
galls; the nitric, an amber colour; and the 
muriatic acid becomes brown; thefe three acids 
when faturated with an alkali, precipitate fulphat 
of iron black. 

The acetous acid, loaded with the aftringent 
principle, does not require the addition of an 
alkali to produce this black precipitate. 

Phofphoric acid produces no change in the 
infufion of galls, but this mixture renders the 
folution of fulphat of iron turbid, and produces 
a white precipitate. 

Sulphuret of alkali (alkaline liver of fulphur) 
is decompofed by the infufion of galls; and 
upon filtering the liquor, that which pañles, pre- 
cipitates iron black, but the refiduum does not ; 
the liquor appears to be a compound of alkali 
and the aftringent principle. , 

4 I alfo found that this infufion reddened that of radifhes, 

I 2 Carbonat 
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Carbonat of fixed alkali (mild fixed alk.) pro- 
duces a reddifh colour in the. infufon of galls ; 
this mixture forms a brown precipitate with ful- 
phat of iron. 

Cauflic alkali tinges the infufon of galls of 
a dark red, and then precipitates the fulphat of 
iron black; this precipitate, when well wafhed, 
is not attrafted by the magnet; it diflolves with- 
out effervefcence in the mineral acids, but is 
not afted upon by the acetous acid. 

A mixture of pruffiat of alkali, and tinéture 
or alcohol ofgalls, produces a black precipitate 
with the folution of iron; fulphuric acid at firft 
increafes the intenfity of the colour, and af- 
terwards deftroys it. 

The fame work contains a great number of 
other obfervations upon the metallic precipi- 
tates produced by the aftringent principle. Galls 
produce no effeét on the folutions of arfenic, 
and the addition of this oxyd to the infufion of 
galls, does not prevent its ation on iron. The 
aftringent principle forms ink with all acid fo- 
lutions of iron, except thofe in the phofphoric 
and arfenical acids. 

Finally, we find in it fome experiments on 
ink, and on the fediment it yields, by large di- 
lution with water. The acetous acid does not 
_decompofe ink, but the mineral acids quickly 
difcharge its colour, the addition of Re 

aci 
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acid produces heat, without effervefcence ; the 
liquor becomes yellow, and depofits a grayifh 
fediment. Alkalis reftore the colour which the 
acids have difcharged ; but, by frequent alterna-. 
tion of the aétion of acids and alkalis, the co- 
louring principle 1s at length deftroyed. 

The fame academicians have alfo obferved 
another circumftance, which may be found to 
be of importance, and to which it:appears, that 
Mr. Delaval has paid more attention; it refpeéts 
the ation of galls on iron. Their infufñon im- 
parts'a violet tinge to filings of iron in the cold; 
but, by ebullition, part of the iron is diflolved, 
and the liquor affumes a violet colour Riel 
inclining to black. 

Mr. Delaval® fays, that he had long ago ob- 
ferved, that galls fimply infufed in diftilled water, 
diflolved iron very readily; that he had pro- 
duced with this fimple folution, not only the 
deepeft black and the moft indelible ink, but 
alfo, that having immerfed in it filk and woollen 
ftuffs, he had, without the addition of any acid, 
dyed them of the deepeft and moft indeftruétible 
black. 

Dr. Priefley obtained inflammable air,: or 
hydrogenous gas, from a mixture of filings of 
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iron, powdered galls and waterf, This proves 
that galls a€t upon iron, like thofe acids which 
favour the decompofition of water, and difen- 
gage its hydrogenous gas. 

Before Mr. Monnet afcertained the manner 
in which the aftringent principle aéts upon iron, 
and produces black colouring particles, capable. 
of precipitation, Lewis had made fome im- 
portant obfervations on this combination’, and 
had endeavoured more particularly to render it 
ufeful in the arts. 

He obferves, that 1f we dilute common ink 
with a fufficient quantity of water, the black part 
precipitates, and the liquor remains clear; he 
remarks that it is this black part, which, fixing 
in fluffs, produces colour in them. He endea- 
vours afterwards to determine the fitteft propor- 
tion of the aftringent, and folution of iron, both 
with a view to the quantity and quality of the 
black precipitate. 

The experiments of Scheele have fo great an 
influence on the opinion formed refpeëting the 
nature of the aftringent principle, that I fhall 
relate them as delivered by himfelf*. 

£ Obfervations on different branches of natural philofophy, 
vol. ü. page 131. Of the new edition in 3 vols. 8va. Bir- 
mingham, 1790, page 194. T. 

8 Philofophical commerce of arts, vol, ii. page 227. 


h Journal de phyf, janvier 1787. 
“ I pafed 
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“ I paffed through a coarfe fieve a pound of 
powdered galls, which I infufed in a kanne 
{two pints and three quarters french, nearlÿ three 
quarts englifh) of pure water in a glafs receiver, 
for four days, during which time it was fre- 
quently ftirred with a glafs rod ; I then filtered 
the liquori, which was clear and of the colour 
of french wine, I left it expofed to the openairin 
the fame glafs veffel, with no other covering than 
a piece of gray paper; this was done in the month 
of June. A month after, I examined the infufon, 
and found it covered with a thick mouldy pel- 
licle; no precipitation had taken place, its tafte . 
was not more aftringent than before, but more 
acid: I returned it into the fame veffel, covered 
with paper as before. Five weeks after, I exa- 
mined it again; the half of it had evaporated : 
I found in it a precipitate, two fingers breadth in 
depth ; and above, a mucous pellicle; it had 
lof its flyptic tafte entirely, but ftill made vitriol 
of iron black. I filtered it, and expofed it again 
to the open air; the following autumn, it was 
found, that the greateft part of it had CVapo- 
rated; but what remained, was mixed with a 
confiderable quantity of precipitate. I mixed 


î «€ If we employ hot water, or digeft the mixture with 
heat, the fluid is not clear, which determined me to employ 
cold water, and infufon in the cold.”’ 


all 
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all the precipitates together, and added cold 
water; after they had fettled, I decanted the 
water, and poured on as much-hot water as was 
neceffary for their folution: I filtered the whole; 
the liquor was of a yellowifh brown colour ; 
Ï evaporated it with a gentle heat; during the 
evaporation, fome part of it was precipitated 
Like fine fand, and another part formed radiated 
cryftals at the bottom ; this falt was gray, and 
notwithftanding repeated folutions and cryftal- 
lizations, I could not make it any whiter. 

The falt of galls has the following properties: 

1. Its tafle is acid, it effervefces with chalk, 
and reddens the infufon of turnfole. 

2. Jtrequires an ounce and a half of boiling 
water for the complete folution of half an ounce 
of the falt; but as foon as the folution cools, 
the whole forms a concrete mafs compofed of 
fmall cryftals; half an ounce requires twelve 
ounces of cold water for its folution. 

3.  Jtdiflolves very readily in fpirit of wine; 
for half an ounce of the falt, only half an ounce 
of boiling fpirit of wine is required; but if cold 
fpirit of wine be employed, two ounces are ne- 
ceffary to half an ounce of the falt. 

4. Expofed to the naked fire in a crucible, 
it takes fire readily and melts, exhaling an 


agreeable odour, but leaves a coal which is 
difficultly 
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dificultly reduced to afhes ; diftilled in a retort, 
it firft becomes fluid, yielding an acid phlegm ; 
no oil comes over, but at laft a white fublimate 
rifes, which adheres to the neck of the retort, 
and remains fluid while it continues hot, but 
afterwards cryftallizes ; a confiderable quantity 
of charcoal remains in the retort. This fubli: 
mate, as to its fmell and tafte, nearly refembles 
the benzoic acid, or falt of benzoin:; it is fo-: 
luble both in fpirit of wine and water, it red- 
dens the infufion of turnfole, and what is re- 
markable, ït precipitates metallic folutions of 
different colours, and vitriol of iron black. 

5. À folution of the falt of galls poured into 
a folution of gold, renders it of a dull green 
colour, and at length precipitates a powder, 
which is revived gold. | | 

6. The folution of filver becomes brown, 
and depofits, when heated, a gray powder, which 
is revived filver. 

7. The folution of mercury is precipitated 
of a deep yellow. 

8. The folution of copper affords a brown 
precipitate. 

9. The folution of vitriol of iron becomes 
black ; the more the water is loaded with it, the 
decper is the colour. 

10. Lead 
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10. Lead diffolved in vinegar, is precipitated 
white. : 

11. Bifmuth affords a lemon-coloured pre- 
cipitate. 

12. The molybdic acid becomes of an 
obfcure yellow, but no precipitation takes 
place. 

13.  Platina, zinc, arfenical acid, tin, cobalt, 
and manganefe, fuffer no change. 

14. Solutions of lime, magnefa, alumine, 
. and barytes, are not decompofed; but lime 
water affords an abundant gray precipitate. 

15. The falt of galls is changed into faccha- 
rine acid, by diftillation with nitrous acid in the 
ordinary way. 

The white precipitate obtained from acetated 
lead by galls, may again be decompofed by the 
vitriolic acid, and the falt of galls is obtained 
in its greateft purity: now, as infufion of galls 
precipitates acetated lead, I thought this falt 
might be procured ina ftillmore expeditious way ; 
but I did not fucceéd, for when I had decom- 
pofed that precipitate by means of the vitriolic 
acid, I recovered my infufion of galls with its 
ordinary aftringent tafte. 

If galls be diftilled with a ftrong heat, we 
obtain an acidulous phlegm of by no means a 
difagreeable fmell ; no oil comes over, but at 


3 : length 


ART OF DYEINGC. 87 


length a volatile falt arifes, like that obtained in 
the diftillation of the falt of galls (No. 5) and 
which has the fame properties. Hence it ap- 
pears, that this falt exifts ready formed in the 
infufion of galls, though it cannot be obtained 
“by the ordinary mode of cryflallization, for it 
is fo intimately united with fome mucilaginous 
principle or other matter, that it cannot be fe- 
parated, without an internal commotion or 
fermentation.” 

Thefe experiments of Scheele have léd moft 
chemifts, to confider the gallic acid as the 
aftringent principle, and to conclude, that it 
exifts in all vegetable fubftances which preci- « 
pitate the folutions of iron black, and that this 
precipitate is a compound of the gallic acid and 
the iron, which quits the other acids to:unite 
with it. 

__ I'have repeated and varied Scheëéle’s experi- 
ments on galls, and have obferved, 

1. That when the procefs indicated by that 
great chemift was employed, greénifh pellicles 
were formed in fuccefion, owing to a byffus 
which could not be produced in a veffel clofely 
flopped. 

2. That in fuch a veffel, where no evapo- 
ration could take place, pure, tranfparent, and 
yellow cryftals were depofited in winter, without 

the 
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the influence of the external air; that confe- 
quently the gallic acid exifted in the gall-nut, 
and was not owing to the abforption of oxygen, 
as I had fuppofed*. 

3. That if the liquor was enomated to one 
half before being enclofed in the veflel, it ac- 
-quired a dark colour during evaporation, and 
depofited afterwards a much larger -quantity of 
cryflals, but lefs pure and of a darker colour. 

4. Thatthe acid obtained in this manner, 
-or by Scheele’s procefs, and afterwards diflolved 
in water, was always decompofed by evapora- 
tion; that black pellicles were feparated from 
it, that it grew brown by fimple expolure to the 
air, that after repeated operations, -only a mafs 
of a confufed cryftallization was obtained, of a 
gray, yellowifh, or brownifh colour, and. that 
if the evaporation was frequently repeated, the 
falt was even totally deftroyed. Heat, and par- 
ticularly ebullition, haften this deftruëtion; this 
1 conceive to be the true reafon why we do not 
obtain this falt, by evaporating the decoétion of 
galls; there then remains an extratt, which 
completely refembles that of galls, and which 
immediately precipitates folutions of iron black. 

5. The folution of gallic acid aflumed a fine 
green colour with alkalis, both fixed and volaule, 
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in their pure ftate, or combined with the car- 

bonic acid, and this colour becomes fo deep, as 
to appear black, if the folutions of gallic acid 
and alkali are in a very concentrated ftate : 
the gallic acid affumed.a reéddifh brown colour 
with lime water; the red tinge difappeared, 
and a copious fediment of a gray colour in- 
clining to-brown, was produced. | 

1 obferved no effervefcence in the mixture 
of gallic acid with alkaline carbonats, nor 
with thofe of lime, or magnefa ; though this 
fubftance reddens tinéture of turnfole, of ra- 
difhes, &c. like acids. 

6. The infufion of common galls produces 
the fame effet on vegetable colours, that the 
gallic acid does, but the infufion of white galls 
has no aétion on them. | 

Paper ftained with turnfole was not affefted 
by infufon. of fumach, of floe or walnut-tree 
bark, or quinquina. | 

Having made four fucceflive decoëétions of 
galls, which had previoufly been treated in the 
manner recommended by Scheele, the two laft 
did not redden paper ftained with turnfole, 
though they ftill_ precipitated. iron copioufly 
from its folutions. From thefe two laft deécoc- 
tions I obtained no marks of gallic. acid by 
fpontaneous evaporation. 


7. À 
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7. À folution of fulphat of iron, mixed 
with a folution of gallic acid reduced to as 
great a degree of purity as pofhble, does not 
grow turbid immediately, nor afume any par- 
ticular colour; it only becomes black by de- 
grees, without lofing its tranfparency, or at 
leaft, it does not begin to lofe it for fome 
hours: a fmall quantity of the infufion of galls 
inftantly produces a much more intenfe colour 
and greater opacity. 

Thefe obfervations indifputably prove, that 
it is not the gallic acid, which communicates 
the aftringent property to the fubftances that 
poflefs it; that the acid itfelf poffeffes that 
property, in a degree inferior to other aftrin- 
gents; and indeed fumach, treated like the 
galls in Scheele’s procefs, afforded me no gallic 
acid, though it poffeffes a high degree of aftrin- 
gency: walnut peels treated in the fame man- 
ner alfo afforded none. 

It appears that the property which the infu- 
fion of common galls has, of reddening cer- 
tain vegetable colours, proceeds only from the 
gallic acid; fince-the infufions of fumach, or of 
floe bark, which very readily produce a black 
précipitate, that of walnut-tree bark, or of 
quinquina, did not exhibit this property ; and 
thence it is evident, that the gallic acid does 

not 
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net exift in white galls; though the infufion 
of thele expofed to the air, might eafily deceive 
us in this refpeét, becaule it depofits a copious 
fediment, which however is not gallic acid. 

If the aftringent property was owing to an 
individual principle, which was always the 
fame, difiributed in different vegetables, the 
precipitates obtained by their means, from a 
folution of iron, would always form the fame 
compounds, and exhibit the fame appearances 
and properties; but it is quite otherwife : the 
precipitate produced by galls, is of a blackifh 
‘blue, that by logwood, has a different fhade 
Ofblue; that by oak is of a fawn colour or 
blackifh brown; that by quinquina a blackifh 
green; they fall down with different attendant 
cifcumftancés, and when fixed on ftuffs are 
difcharged by alum and tartar, fome much 
more cafly than others; and doubtlefs by 
multiplying experiments, many other remark- 
able differences will be difcovered in the pro- 
perties of thèefe different precipitates.  Aftrin- 
gents then form with iron different fpecies of 
compounds, and confequentiy, do not derive 
their properties from one individual principle 
found in different vegetables; but there muft 
be à property common to different fubftances, 
to enable them to aét in an uniform manner 
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on folutions of iron, and to produce precipi- 
tates which are more or lefs black, and appear 
of the fame nature when not attentively con- 
fidered. 

I have obferved, when inveftigating the ef- 
fe&s of mordants, that the metallic oxyds which 
unite with the colouring particles, modify their 
colours; but fome metallic oxyds, and par- 
üicularly that of iron, have colours which vary 
according to the quantity of oxygen they con- 
tain, Iron when united with only a fmall quan- 
tity of oxygen, has a black colour, and forms 
what is called artial etbiops. If any fubftance 
by uniting with the oxyd of iron, had the pro- 
perty of taking from it a part of the oxygen 
which it has, when precipitated from its folu- 
tion in an acid, this would be fufficient to give 
it a black colour; and if the peculiar colour 
of this fubflance was not predominant, or was 
of itfelf inclining to black, the compound 
formed would have a black colour, thus nitrous 
gas, either uncombined or weakly attached to 
the nitrous acid, renders folutions of iron black, 
as I bave fhewn', and even precipitates the 
metal, by taking away part of its oxygen. 

It 


1 Mem. de l’acad, 1785, p. 338. The caufe of the pro 
duétion of black by the gallic acid, has not efcaped the faga- 
city 
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ÎÏt is alo by aéting in the fame way, that 
ammoniac is capable of producing a black 
precipitate with the folutions of iron; the 
hydrogen of the ammoniac then forms wa: 
ter, with the oxygen feparated from the oxyd 
of iron. : | 

Now galls, according to the obfervations of 
Mr. Monnet and the academiciäns of Dijon, 
which have been already related, precipitate 
gold and filvér from their folutions, by redu- 
cing them to their metallic ftate. They therefore 
bave the property of feparating the oxygen from 
‘thofe metals, to which it adheres but flightly, 
and from others, that portion which is leaft 
ftrongly retained. | 

The infufion of galls, of itfelf, quickly af. 
fumes a deep brown colour by expofure to the 
air; yet I have found that it abforbed but a 
fmall quantity of vital air. The infufion of 
fumach, and that of moft other vegetable fub- 
ftances, particularly woods and barks, likewife 
acquire a dark colour by expofure to the air, 
{o that when aéting upon the oxyd of iron by 
feparating à part of its oxygen, an aftringent 


city of Mr. Fourcroy, it tinges iron black, fays he, becaufe it 
brings it near 10 its metallic flate. Elem, de Chym, t, iii, pag. 
243, 
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oughtitfelf to acquire a darker colour, which 
fhould affift the-black. 

We fee then in what manner, farious fub- 
fances, which have in other -refpeéts different 
properties, may produce black with folutions 
of iron. Among thefe fubftances, there are 
fome which are real colouring particles, and 
employed as fuch, in dyeing; for example, log- 
wood, and even moft kinds of colouring par- 
ticles, «form brown or blackifh precipitates 
with iron. Sometimes the aftringent effe& 
is not inftantaneous, but produced by degrees, 
and the. colour of the precipitate is at firft 
Hght ; it grows deeper gradually, being dark: 
ened in proportion as the iron lofes its oxygen; 
this is obfervable in the infufion of fuftic, 


which produces with the folution of iron, à : 


yellow precipitate that grows brown by degrees, 
and at length becomes black. 

Although the property of precipitating folu- 
tions of iron black, does not indicate the pre- 
fence of the fame individual principle in the 
fubftances which poflefs it, yet there is no 
inconvenience in Calling it by the name of 
aftringent principle, provided we convey by 
that term, only a property which is common 


to a great number of fubftances, and which 


they may poffefs in différent degrees. 
The 
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The aftringent-principle precipitates iron 
from almoft all acids: it appéars from the 
experiments of the Dijon academicians, that 
the acids of phofphorus and arfenic only, 
have a ftronger attraétion than it has, for 1ron; 
and phofphoric acid was known to have the 
property of feparatmg iron from the fulphuric 
acid; but all acids except the:acetous, and 
probably fome ‘other vegetable acids which 
have not beentried,"redifolve the precipitate, 
and make the colour difappear, until they-are 
faturated with an alkali. We-need not be fur- 
prifed; that the aftringent principle: can unite 
with metallic oxydswithout having the qualities 
of an acid,: for ‘animal fubftances, oils, even 
alkalis, and lime; poffefs this property. 

Et is the precipitate compofed: of:iren and 
the aftringent principle, which: by remaining 
fufpended in the liquer forms.ink ; this fubjeët 
is fuficiently interefting. in itfelf, and by its 
connexion with the bhaicke Fes to merit a-fhort 
digreflion. | 

When a fmall quantity of a ioluticin of iron 
is poured into an infufon of galls, the liquor 
at firft grows black at the points of conta® ; 
but the precipitate which has been formed, is 
rediflolved in the aftringent liquor, but by 
continuing to add enough of the folution of 

K 3 iron, 
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iron, the whole of the liquor grows black, and 
lofes its tranfparency: if in this flate, it be 
very largely diluted with water, the precipitate 
falls down by degrees ; but the depoñition goes 
on very flowly, when only a fmall portion of 
folution of iron has been employed; but on 
the contrary, it proceeds much more rapidly, 
if fo large a quantity of folution of iron has 
been added, that the whole of the aftringent 
may enter into a ftate of combination, a fuper- 
abundance of fulphat of iron fill further acce. 
lerates this effe@. 

Here we remark the fame phenomena that are 
obfervable in many other precipitations. The 
precipitate produced, is foluble to a certain 
degree in the aftringent liquor; whenthe folu- 
tion is further advanced, a precipitation com- 
mences; but the precipitate ftill remains fuf- 
pended, until the aétion of the aftringent prin- 
ciple 1s fufficiently weakened by the addition 
of water: 1f the iron be in fufhicient quantity 
to exhauft the aftion of the aftringent principle, 
the precipitate is not retained, and falls down 
much more quickly. 

The gum which is added to ink, éppoïes the 
depofition of the colouring particles; it ferves 
the purpofe, of applying a greater quantity of 
thefe colouring particles on the fame ftroke af 

| the 
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the pen, and of hindering it from running, and 
defending it from the aétion of the air. Ac- 
cording to Lewis, cherry or plumb-tree gum 
anfwers this purpofe, as well as gum arabic. 

_ The principles which I have laid down, ferve 
to explain many obfervations which Lewis has 
made on this fubjeët, the chief of which I fhall 
now mention. | 

The ink which is made by fimple infuñon, 
is pale and grows black only by keeping ; but 
if we wifh to produce a black ink immediately, 
we muft imitate the dyers, who boil their 
aftringents a long time in water, and then add 
falphat of iron: firft, by boiling we diffolve 
much more of the aftringent principle: fe- 
condly, by adding fulphat of iron to the liquor 
while it is fill very hot, we much more quickly 
obtain an effeét analosous to a flight combuf- 
tion, which takes place by the union of oxygen 
with the aftringent principle.\ 

Frefh ink, as well as newly dyed ftuffs, al- 
Ways acquires a deeper black by expofure to the 
air; the reafon of this feems to be, that the 
oxygen which galls are capable of feparating 
from the iron, is not fufficient to produce in 
them the degree of combuftion, requifite for 
making them contribute as much as poffible to 
blacknefs ; and that this combuftion is com- 
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pleted by ‘the oxygen which they attraft from 
the atmofphere. 

The ink in which a large proportion of 
fulphat of iron has been employed, foon grows 
brown, by the attion of the fun and air, and at 
length becomes yellow, becaufe the iron which 
is not faturated with the aftringent principle 
continues ftrongly to attraët the oxygen, and 
thereby lofes its black colour, acquiring one 
inclining more and more to yellow, while at 
the fame time the combuftion of the aftringent 
principle goes on rapidly, particularly with 
the afliftance of the light; but the ink is much 
more durable, if the aftringent principle be in 
fufficient quantity. The beft ink-according:ta 
Lewis, 1s compofed of three parts of galls and 
one of fulphat of iron. He found, that by: 
moïtening writings which had grown brown 
or yellow, with infufion of galls, their colour 
was reftored. Dr: Blagden employed with 
fuccefs, pruffiat of alkali to reftore writings 
which age had rendered illegible *, and found 
it more ufeful than galls. 

Although chemifts have confidered the aftrin- 
gent principle as always the fame, experience 
had taught us, that all aftringent fubflances 
were not equally proper for producing a beau- 


" Journ. de Phyf. mars. 1788. E 
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tiful “hd durable black ; it i$ of importante to 
afcertain which of them may be employed with 
fuccefs ; but it muft be obferved, that it is 
very difficult to make comparative experiments 
on this fubjeét with perfett accuracy, becaufe 
fome fubftances require much longer boiling 
than others to extraét their aftringency ; be- 
caufe a difference in their coarfenefs or fine- 
nefs, when fubjeéted to ebullition, is fuffcient 
to produce differences in the refults; and 
becaufe thé colouring particles have a greater 
or lefs difpofition to combine with the ftuff, 
according to the proportion of fulphat of iron 
which bas been employed. x 
It muft alfo be obferved, that folutions of 
iron in different acids, may produce differ- 
ences in the refults, according to the ftate of 
oxygenation of the iron in them, according 
as the proportion of that metal is greater: or 
lefs, and according to the ftrong or: weak 
aétion, which the different acids when difen- 
gaged, are capable of exerting on the newly 
formed compound.  Finally, in the dyeing of 
a ftuff, its greater or lefs attraëétion for the 
colouring particles may alfo occafion differences 
in the refults. 
Lewis has obferved, that à decoftion of 
logwood employed, inftead of fimple water, 
2 for 
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for the infufon of galls, increafed the beauty 
of ink without rendering it paler; fumach, 
floe tree, or pomegranate bark, pomegranate 
flowers, biftort, or tormentil root, and oak 
bark were not fo powerful as galls In his 
experiments on dyeing, he found that fumach, 
oak bark, or the faw-duft of that wood, could 
. not fupply the place of galls without pin: 
employed in much greater quantities. 

Mr. Beunie has publifhed a great number of 
interefting experiments ”, the objeët of which 
was, to determine the beft procefs for giving 
cotton a durable black. He firft tried, what 
folution of iron gave the fineft black to galled 
cotton ; he afterwards combined different folu- 
tions, and examined the durability of the 
blacks which he produced ; and made the 
fame experiments on galled cotton, with other 
metals and femimetals ; he employed in like 
manner, a great number of aftringents, and 
tried with them cotton which had received 
different preparations. The procefles to which 
‘thefe numerous experiments have led, will be 
found in that feftion of the fecond volume 
which treats of the black dye. 


» Mémoire fur la teinture en noir, qui a remporté le prix 
de la fociete de Bruxelles en 1771. Rotterdam 1777. 
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Of twenty-one fpecies of aftringents, com- 
-pared with galls; oak faw-duft, the galls of 
the country, and yellow myrobolans, were the 
only fubftances which produced a fine black, 
but which was ftill neither fo fine, nor fo dura- 
ble, as that obtained by means of the common 
gall. He found that the. oak faw-duft was 
preferable to the bark, which is employed by 
the dyers of thread, and he obferves that it 
1s cheaper. 

Meflrs. Lavoifier, Vandermonde, Fourcroy, 
and I, were defired to try experiments on the 
different aftringents, for the purpofe of making 
a report to the academy. The fubftances upon 
which we thought it proper to inflitute expe- 
riments of comparifon, are galls, oak bark, 
rafpings of heart of oak, of the external part 
of oak, of logwood, and fumach. To deter- 
mine the portion of aftringent principle con- 
tained in thefe fubftances, we took two ounces 
Of each feparately, which we boiled half an 
hour in three pounds of water ; after the frft 
water we added a fecond, which underwent 
a fimilar ebullition, and continued thefe opera- 
tions until the fubftances appeared exhaufted : 
we then mixed together the decoftions we had 
fucceflively obtained. We made ufe of a 
tranfparent folution of fulphat of iron, in which 

we 
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we knew exaétly the proportions of water and 
fulphat. We firft eflimated the quantity of 
the aftrimgent principle, by the quantity of 
fulphat which each liquor could decompofe, 
and afterwards by the weight of the black 
precipitate which was formed. In order to 
flop precifely at the point of faturation,. we 
muft proceed very flowly in the precipitation, 
and'towards the end add the folution of fulphat 
only drop by drop, and ceafe at the moment 
when the laft added quantity, no longer aug- 
ments the intenfity of the black colour. When 
the liquor is too opake to allow its fhade of 
colour to be diftinguifhed, a finall quantity of 
_itäs Jargely diluted with water, and: by adding 
to this, a little of the folution of fulphat of 
ä4ron at the end of a glafs tube, it is difcovered 
whether or not the-point of faturation has been 
attained : if we then wifh to get the precipitate 


which is formed, the whole muft'be largely 


diluted with water. 

This operation mérits attention, as being an 
eafy and accurate mode for manufaéturers to 
determine the‘proper sm of aftringents, 
and folutidns of tron:: 

To faturate the decoëtion cf two ounces of 
gai, three drams and fixty-one grains of 
fulphat of iron were réquired ;-the precipitate 

when 
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when colleëted and dried, weighed feven drams, 
æwenty-four grains. 

The decoëétion of oak bark is of a deep 
yellow ; a very fmall portion of fulphat of iron 
gives it a dirty reddifh colour, and a larger 
one changes it to a deep brown. The quantity 
of fulphat required to faturate the decoëtion 
of two ounces of this bark, was eighteen 
grains. The precipitate colleéted and dried, 
formed coarfer and more compaët grains, and 
weighed twenty-two. grains ; the inner bark of 
the oak afforded very nearlyÿ the fame refult. 

The decoftion of the rafpings of the heart 
of oak, required for its faturation, one dram, 
twenty-four grains, and the precipitate weighed 
one dram, twenty-four grains; the decoétion 
of the external wood of the oak DRE 
very littie precipitate, 

The docoétion of fumach acquired a reddifh 
violet colour when a fmall quantity-of thé 
falphat of iron was added. The quantity 
required for its faturation was two drams, 
eighteen grains. An accident prevented us 
from afcertaining the weight of this precipi- 
tate ; it perfely refembled that afforded by 
the cé. | 

The decoëtion of logwood became of à 
fapphire blue colour, by the addition of fulphat 

of 
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of iron: if we go beyond the point of fatura- 
tion, the blue becomes greenifh and dirty. 
“The exatt quantity required for faturation- 
was found to be one dram, forty-eight grains, 
and the weight of the precipitate was two 
drams, twelve grains. All the precipitations 
by means of oak take place readily; that by 
logwood a little more difficultly, but ftill more 
eafily than that by galls. 

We then afcertained by trials made with 
cloth, that the quantity of aftringent fubftances 
required to give a black colour of equal inten- 
fity, to an equal weight of the fame cloth, was 
proportional to the quantities of aftringent 
principle, which we had already eftimated in 
each kind from the foregoing experiments ; 
but the black obtained by means of the dif- 
ferent parts of the oak, does not refift proofs 
or tefts of colour (debouilli) nearly fo well as 
that produced by galls. 

It does not appear that logwood alone is 
capable of producing fo intenfe a black as 
galls or oak; and befides, the colour which 
it produces does not ftand the teft of proofs 
fo well as that produced by galls. 

In the memoirs of Stockholm for the year 
1663, it is faid, that we may fubftitute for galls 

the 
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the uva urfi gathered in autumn, and dried 
carefully, fo as to preferve the leaves green. 

The theory 1 have given refpeëting aftrin- 
gents, is very far from being complete in ail 
its parts; but it-eftablifhes principles, which 
may afterwards be applied by means of expe- 
riments, which fhould be much more numerous 
and accurate than thofe that have been hitherto 
tried. We ought however to confine ourfelves 
in this refpe&t, to the examination of the 
principal aftringents, becaufe moft vegetables 
poflefs more or lefs of the aftringent property, 
as may be feen by the experiments of Bergius ® 
and Mr. Durande#?. 

After having confidered the aftringent prin- 
ciple, with refpeët to its affinities with folutions 
of iron, it ought alfo to be confidered, with 
refpeët to its property of combining with ve- 
getable and animal fubftances, particularly the 
latter. Silk acquires by galling (engallage) 
which confifts in macerating a ftuff ina de- 
coËtion of galls 3, a weight which cannot be 


° Materia medica e regno vegetabili. 

P Mem. fur les parties aftringentes indigenes. Acad, de 
Dijon, 1783. 

4 J fhall apply the term galling to the operation bÿ which 
an aftringent is combined with a ftuff, whatever may be the. 
nature of the aftringent, or fpecies of ftuff, 
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taken from it, or diminifhed beyond a certain 
degree by repeated wafhing ; after which opera- 
tion, the ftuff when put into a folution of 
iron is dyed black, becaufe the aftringent prin- 
ciple, decompofng the fulphat of iron, forms 
a triple compound with the eue of iron and 
the fuff. 

À galled ftuff is ikemife capable of combi- 

ning with other colouring particles, thé colours 
of which thereby acquire fixity, if they do not 
naturally poffefs it ; fo that the aftringent com- 
municates-its durability to the triple compound, 
or perhaps the more complex one which is 
formed; but the colour commonly becomes 
deeper by this union. 
s The aftringent principle by combining with 
animal fubftances, renders them incapable of 
corruption, and tends to render their texture 
more compaét; in this the art of tanning 
confifts, which is the bafs of the preparation 
of leather. 

The prize lately offered by the academy of 
fciences relative to this important art, will 
undoubtedly procure us great information, and 
increafe its progrefs ; but I hope that the con- 
jeëtures I had formed will not be ufelefs to 
thofe engaged in the fubjett. 


An 
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An ounce of galls diftilled with à ftrong 
héat, yielded three drams of charcoal; an 
ounce of fugar, two drams, twelve grains : 
an ounce of the colouring particles of flax, 
two drams, twenty-four grains; an ounce of 
dry plumb-tree, one dram, forty-eight grains ; 
an ounce of dry walnut-tree, alfo one dram, 
forty-eight grains ; fo that galls yield almoft 
double as much charcoal as hard and dry wood: 
I have elfewhere rémarked', that when an 
infufion of galls or of fumach was décompofed 
by means of oxygenated muriatic acid, a 
copious precipitation of charcoal took placé, 
éfpecially in the former. | 

In confequence of théfe obfervations, I 
confider the abundance of charcoal, äs the 
efféntial charaëteriftic of the aftringent prin: 
ciple ; the hydrogen which it contains only ir 
fmall quantity, is however véry much difpofed, 
Païtially to combine with oxygen; hence it is, 
that when an infufion of galls is left in contaét 
with vital air, a fmall quantity of the air only 
is abforbed, and yet the colour of the infufion 
becomes much deeper ; for in conformity with 
the theory laid down in Chap. III. and more 
particularly in the annals of chemiftry *, the 


* Ann, de Chym, tom, vi. Ibid. 
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charcoal readily becomes predominant, in con- 
fequence of the flight combuftion, and the 
colour grows deeper and becomes brown. 

A fubftance that contains much charcoal, 
and can undergo only a flight degree of com- 
buftion, ought to poffefs confiderable durabi- 
lity, becaufe charcoal does not combine with 
oxygen in the ordinary temperature of the air, 
unlefs its union be aflifted by other attraétions, 
and, becaufe flight variations of temperature 
produce no change in the dimenfions of char- 
coal ; on the contrary, fubftances which contain 
much hydrogen, and in which the particles of 
the hydrogen are in a ftate of divifion, ought 
to be eafñly decompofed, by the combination 
of the hydrogen with azot or oxygen. The 
difunion of their parts ought to take place 
from fmall variations of temperature, becaufe 
hydrogen is dilatable by heat, which the car- 
bonaceous particles are not; agreeably to this, 
Mr. Monge ingenioufly remarks, that a very 
fufible metal united to: one much lefs fo, ren- 
ders it brittle.at fuch a degree of heat, as by 
melting the firft, deftroys the continuity of the 
parts of.the mixture. 

iWhen therefore the aftringent principle 
combines with'an animal fubflance, it commu- 
nicates to it, the properties which it derives 

from 


tn cn à ds à à. 


ART OF DYEING: 109 


. from the charcoal ; the animal fubftance be- 
comes lefs liable to change from flight varia- 
tions of temperature; inftead of growing putrid, 

it fuffers a flight degree of combuftion, by the 
aétion of the air; for the procefs of tanning 
probably could not go on in a perfe@ly clofe 
veflel : the effet of this combuftion is the 
conftriétion of the parts, which alfo, afterwards 
aflifès as a caufe of prefervation. The preli- 
minary operations in tanning, confift principally, 
in extratting all the fatty particles diffufed 
through the cellular texture of the fkins, that 
the aftringent principle, and even the air, may 
have free accefs every where. 

In confidering the analyfes that have béen 
made of indigo, which may be looked upon as 
the colouring matter leaft liable to change, of 
any we are acquainted with, I find, that this 
fubftance leaves in diftillation, a greater pro- 

portion of charcoal than even galls themfelves 
{Se&. II. Vol. If). I negle& in this eftimate, 
the charcoal which enters into the compofition 
of the thick oil, ‘which is obtained chiefly 
from indigo, and that which is extricated in 
the form of carbonic acid, and bydrogenous 
carbonic gas. ; 

I conceive that it is alfo to this abundance 
of charçoal, that the durability of the colour 

L 2 of 
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of indigo is to be attributed, and that the 
proportion of this principle is the chief caufe 
of the difference obferved in the durability of 
colours; but the force of adhefion may alfo 
have great influence, for a principle which 
combines intimately with another fubftance, 
ought to form with it a more permanent com- 
pound, than one which has only a flight difpo- 
fition to unite with it; now the aftrigent prin- 
ciple poffeffes a very ftrong difpofition to form 
intimate combinations, efpecially with animal 
fubftances. I fhall explain upon the fame 
principles, the fixity communicated to colour- 
ing particles by alumine, and by thofe metallic 
oxyds which are not liable to contain different 
proportions of oxygen, fuch as oxyd of tin. 

All the colouring fubftances which are 
capable of uniting with metallic oxyds, have 
an aëtion upon them, which is analogous to that 
of aftringents. 

The oxyds are thus deprived of more or 
lefs of their oxygen, according to the force 
with which they retain ït, the ftrength of 
attraélion with which the colouring particles 
tend to combine with them, the proportions 
in which they meet with each other, and thé 
greater or lefs difpofition of the colouring 


particles towards combuftion. The colouring 
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particles alfo, fuffer a change in their con- 
ftitution from thefe circumftances ; thus, the 
folutions of iron render brown, all the co- 
lours into which oxyd of iron can enter, 
although it has only a green or yellow colour, 
in the flate in which it is held in folution by 
acids, and this effeét goes on increafing to a 
certain degree; but the alteration of: the 
colouring particles may afterwards be pufhed 
{o far, as to fpoil their colour, and to diminifh 
their tendency to combination; the oxyd of 
iron is then brought back to the yellow colour, 
by the oxygen which it attra@ts, and is capable 
of retaining. The ation of metallic oxyds 
and the colouring particles on each other, 
explains the changes obferved in folutions of 
the colouring particles, when mixed with me. 
tallic folutions. The effe& is gradual, as I 
have fhewn with refpeët to fuftic. Sometimes, 
the mixture does not even grow turbid immedi- 
ately, but lofes its tranfparency by degrees ; the 
Precipitation begins ; the fediment is formed, 
and its colour grows more and more deep. 
Light has fometimes a confiderable influence 
in producing thefe effe@s, 
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Recaprtulation of tbe Theory laid down 1n 
th1s Section. 


ETALLIC colours muft be diftin- 
guifhed from thofe which are peculiar to 
vegetable and animal fubftances. 

The colours of metals are modified and 
changed by oxydation, and by the proportion 
of oxygen combined with them. 

Vegetable and animal fubftances may them- 
felves poffefs a peculiar colour, which varies 


in the different ftates through which they pafs, 


or they may owe their colours to tinging 
particles, either combined, or fimply mixed 
withthem. Thefe are the particles which are 
extraéted from different fubftances, and which 
undergo different preparations, to fit them for 
the purpofes of dyeing. 

The colouring particles have chemical pro- 
perties which diftinguifh them from all other 
fubftances : the attraétions which they have for 
acids, alkalis, earths, mctallic oxyds, oxygen, 
wool, filk, cotton, and linen, conftitute the 
chief of thefe properties. 

2 According 
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According to the attraétion which the co- 
* louring particles have for wool, filk, cotton, 
and linen, they unite more or lefs readily, and 
more or lefs intimately with each of thefe 
fubftances ; and thence arifes the firft caufe of 
variation in the proceffes employed, according 
to the nature of the ftuff and of the colouring 
fubftance. Et 
By the attraétion which the colouring parti- 
cles have for alumine and metallic oxyds, they 
form compounds with thefe fubftances, in which: 
their colour is more or lefs modified, becomes 
more fixed, and more difficultly affe&ed by 
external agents than before. This compound 
being formed of principles, which have fepa- 
rately the power of uniting with vegetable 
fubfiances, and more efpecially with animal 
fubftances, preferves this property,’ and forms 
a triple compound with the fluff; and the 
colour which has been again modified by the 
formation of this triple union, acquires a 
greater degree of fixity, and of indeftruétibility 
by external agents. | 
The colouring particles have frequently fo 
great an attraétion for alumine and metallic 
oxyds, that they feparate them from acids 
which held them in folution, and fall down 
With them; but the attra@ion of the ftuff is 
L 4 fometimes 
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fométimes neceffary, in order to produce this 
feparation. 

- The metellic oxyds which combine with 
the colouring particles, modify their colours, not 
only by their own, but alfo by a@ihg upon their 
compoftion by means of their oxygen. The 
change which the colouring particles thereby 
fuffer, is fimilar to that occafoned by the air, 
which injures all colours more or lefs. 

Of the two principles which compofe the air 
of the atmofphere, it is only the vital air or 
oxygenous gas, which afts upon the colouring 
particles: it combines with them, weakening 
their colour, and rendering it paler; but 
prefently, its aétion is principally exerted on 
the hydrogen which enters into their compo- 
fition, and it then forms water. This effet 
ought to be confidered as a true combuftion, 
whereby the charcoal which enters into the 
compofition of the colouring particles, be- 
comes predominant, and the colour commonly 
changes to yellow, fawn colour, or brown; 
or the injured part, by uniting with what 
remains of the original colour, produces other 
appearances. 

Light favours the combuftion of the co- 
louring particles, which frequently cannot take 
place without its aid, and it is thus that it 
| contributes 
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contributes to the deftruétion of colours. Heat 
promotes it alfo, but lefs powerfully than light, 
provided that it has not a certain degree of 
intenfity. 

To a fimilar combuftion are to be attributed 
the effeëts of the nitric acid, of the oxygenated 
muriatic acid, and even of the fulphuric acid, 
when they make the colour of the fubftances 
upon which they at, pafs to a yellow, and even 
to black *. 


+ There are a great number of other natural phenomena 
befides thofe which I have pointed out (4vr. de Chym. 
tom. vi.) in which the formation of water appears to me 
indifputable: thus the acerb flavour of unripe fruits, is 
probably owing to the oxygen being weakly combined in 
them ; but by maturation, the fruit from having been hard, 
grows foft ; water is formed ; the juice becomes abundant 
and fweet; now, fugar contains a confiderable portion of 
charcoal. When their maturity advances too far, and the 
fruits undergo that decay which is peculiar to them, their 
colour indicates a fuperabundance of charcoal. It appears 
by the experiments of the cetebrated Mr. Ingenhouze (Exp. 
Jar les wégét, tom. ÿi.) that combuftion takes place on the 
furface of fruits expofed to the fun, fo ftrongly, as to 
produce carbonic acid. 

Dung, either by itfelf or mixed with ftraw, is changed 
into mould, by a degree of combuftion which is even 
accompanied with confiderable heat, fo that the charcoal 
becomes fuperabundant in it; hence probably arife many 
of the phenomena of vegetation, 


The 
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The effeëts of combuftion however, may be 
concealed, by the oxygen combining with the 
colouring particles, without aéting particularly 
on the hydrogen. 

: Colours are more or lefs durable, or more 
or lefs fixed, according to the greater or lefs 
difpofition of the colouring particles, to fuffer 
this combuftion, and to allow it to go onto a 
more or lefs advanced ftage. 

Some fubftances are alfo capable of aéting 
on the colour of fluffs, by a fuperiority of 
attrattion, or by a folvent power ; and in this 
confifts the aëtion of acids, alkalis, and foap, 
a fmall quantity of thefe agents however, may 
fometimes form fupracompounds with the fluff, 
and thereby change its colour. 

Metallic oxyds produce in the colouring 
particles with which they unite, a degree of 
combuftioh, proportioned to the quantity of 
oxygen, which can be taken from them by 
thefe particles. | 

The colours which the compounds of metal. 
lic oxyds and colouring particles aflume then, 
are the produét of the colour peculiar to the 
colouring particles, and of that peculiar to 
the metallic oxyd ; but the colouring particles 
and métallic oxyds muft be confidered in that 


ftate, to which they have been reduced by the 


diminution 
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diminution of oxygen in the oxyd, and the 
diminution:of hydrogen in the colouting par- 
ticles. 

Hence it follows. Firft, that the metallic 
oxyds, to which the oxygen is only flightly 
attached, are not fit to ferve as conneéting 
media for the colouring particles, becaufe they 
produce in them too great a degree of com- 
buftion; fuch are the oxyds of filver, gold, 
and mercury. 

2. That the oxyds which undergo conf- 
derable changes of colour, by giving off more 
or lefs of their oxygen, are alfo bad inter- 
medes, efpecially for light fhades, becaufe they 
produce changeable colours ; fuch are the oxyds 
of copper, of lead, and of bifmuth. 

3. That the oxyds which ftrongly retain 
their oxygen, and fuffer very little change of 
colour by the lofs of a part of it, are beft fitted 
to anfwer this purpofe ; fuch is particularly 
the oxyd of tin, which quits its menftruum 
eañly, which has a ftrong attraëtion for the 
colouring particles, and which affords them a 
bafis Re is very white, and proper for giving 
a brightnefs to their fhades, without altering 
them by the admixture of another dE 
The oxyd of zinc pofeffles fome of thefe 
qualities, 


In 
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In'order to account for the colours, which 
refult from the union of the colouring particles 
with the bafis which à mordant gives them, 
we muft attend to the proportion in which the 
colouring particles unite to that bafis; thus, 
the folution of tin, which produces a very 
copious precipitate with a folution of colouring 
particles, and which thereby proves, that the 
oxyd of tin enters in a large proportion into 
the precipitate, has a much greater influence 
on the colour of the precipitate, by the white- 
nefs of its bafis, than the folution of zinc, or 
that of alum, which generally produce much 
lefs copious precipitates. The precipitates 
produccd by thefe two laft fubflances, retain 
very .nearly the natural tint of the colouring 
particles. 

We muft then diftinguifh in the aétion of 
mordants, the combinations that may take 
place by their means, between the colouring 
particles, the ftuff, and the intermede; the 
proportions of the colouring fubftance and 
intermede, the modifications of colour, which 
may arife from the mixture of the colour of 
the colouring particles, and of that of the bafis 
to which they are united, and finally, the changes 
which the colouring particles may faffer, from 


the 
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the combuftion that may be produced by the 
intermede. 

Aftringents do not derive their charaëteriftic 
property from an acid, or from any other indi- 
vidual principle which is always the fame, but 
from the property which they poffefs, of uniting 
with the oxyd of iron, of reduücing it to the 
flate of black oxyd, and of acquiring themfelves 
a dark colour, by the combuftion they theréby 
experience ; galls, which are to be confidered 
as the type of aftringents, readily undergo a 
fight combuftion, which gives them a deep 
brown colour; but this combuftion, which re- 
quires but a fmall quantity of oxygen, foon. 
ceafes, without injuring their properties. 

Galls owe their fability to the large propor- 
tion of charcoal they contain; and as they have 
the property of combining with fome vegetabla 
fubftances, with feveral colouring matters, and 
particularly with animal fubflances, they ferve 
as intermedes for them, and impart to them 
their own ftability. 


« 
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Ofthe Procefles of Dyeing in General. 


GSH AS AR. 12 


Of the Differences between Wocol, Silk, Cotton, 
© and Linen, and the Operations, by wbich thefe 
Subffances are prepared for taking the Dye. 


À, RARE T CRE ENTER 


pue on the Difference between Vegetable and Animal 
Subflances. 


HOUGH we cannot hope to account for 
many properties which depend upon the 
compofition of organized bodies; yet the know- 
ledge we have acquired refpeéting the compo- 
fition of vegetable and animal fubftances, may 
afford us fome light refpeëling the caufe of the 
different difpofitions of wool, filk, cotton, and 
linen, to unite with the colouring particles, and 
“with the bafes fupplied by mordants. 
Woo! and filk, are animal fubftances; cotton, 


flax, and hemp, are vegetable produétions. 
The 
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The compoñfition of animal fubftances is dif- 
tinguifhed from that of vegetables, by their 
abounding in a particular principle axof, which, 
when in its elaftic form, conftitutes what is 
called phlogifiicated gas, phlogiflicated air, &c. 
which is found only in fmall quantity in ve- 
getables ; fecondly, by their containing much 
more hydrogen, or bafe of inflammable air. 

. From thefe two caufes, ‘arife the differences 
obferved in the diftillation of animal and ve- 
getable fubftances. The former yield a large” 
quantity of ammoniac (volatile alkali) which is 
compofed of azot and hydrogen; the latter af.’ 
ford very little, and commonly yield even an 
acid ; the former yield a great deal of oil, the 
predominant principle in which, is hydrogen, 
which is very volatile and difpofed to fly off by 
a fmall increafe of temperature, while the latter 
fometimes do not yield it in the leaftfenfble quan- 
tity. In confequence of this compofñition, animal 
fubftances, when fet on fire, produce a bright 
flame, which breaks out at the beginning, but 
is foon. flifled as it were, by:the charcoal which 
is formed, and which has peculiar properties ; 
their combuftion is accompanied. with a pene- 
trating odour, owing to the ammoniac and oil 
which are produced. and cfcape unconfumed 2 
they are liable to putrefalion, in which procefs 


ammoniac 
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ammoniac is produced, as well as in their dif. 
tillation, by a moré intimate union of the azot 
and hydrogen; while végetable fubftances, on the 
contrary, undergo the vinous or acetous fer- 
mentation. J barely mention thefe ideas here, 
which I have explained at length in fome me- 
MOIrs. 

ÂÀs animal fubftances contain à confiderablé 
quantity of principles difpofed to affume an 
elaftic form, they have lefs cohefive force among 
their particles than vegetablés have, and a 
greater dilpoftion to combine with other fub- 
flances; hence they are more liable to be 
deftroyéd by different agents, and are more 
difpofed to combine with colouring particles. 

Thus, pure or cauftic fixed alkalis deftroy 
animal fubftances, becaufe they combine with 
them, and are faturated by them, lofing their 
caufticity (Mem. de l Acad. 1783). The con- 
fequence of this aétion of alkalis on animal fub- 
ftances, is, that they cannot bear leys, and that 
alkalis fhould be ufed with great caution, in the 
procefles employed for dyeing them; whereas, 
no danger is to be apprehended from the ufe of 
alkalis with vegetable fubftances. 

The nitric and fulphuric acids have alfo con- 
fiderable aétion on animal fubftances; the 


former decompofes them, extricates the azot, 
feparates 
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féparates the fatty matter, and forms carbonic 
and oxalic acids with a part of the hydrogen 
and a part of the charcoal : the latter extricates 
the inflammable gas, probably azotic gas, and 
reduces the other principles to the ftate of 
charcoal. 

Silk appeärs to bear fome réfémblance to vè- 
getable fubftances, by being lefs difpofed to 
combine with colouring particles, and by re- 
fifting the âétion of alkalis and äcids more 
powerfully ; which may arife either from the 
fame principles being more intimately combined 
in it than in wool, or more probably, from its 
containing lefs azot and hydrogen: but though 
the aftion of alkalis and acids upon filk is weaker 
than upon wool, they fhould ftill be employed 
with great caution, becaufe the brightnefs of | 
colour réquired in filk, appears to depend upon 
the fmoothnefs of its fürface, which fhould 
therefore be preferved unimpaired. 

Cotton withftands the aftion of acids better 
than flax or hemp, and is difiicultly deftroyed 
even by the nitric acid. | | 


PE SP nt GP PES TOR DE UE 


Of Woo! 
THE principal differences in wool confift 
in the length and finenefs of its filaments. That 
VOL, I; M which 
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which has the fineft flaments, is referved fot 
fine cloths. The moft beautiful wool is 
brought to us from Spain. Mr. d'Aubenton 
bas fhewn, that it may be produced in France, 
of a quality; not inferior to that of Spain, by 
folding the fheep through the whole year, and 
choofing the rams with care. Simple infpeëtion 
may eafily lead to error refpeäing the finenefs 
of wool, which it is fo important the manufac- 
turer fhould know with accuracy ; he has pro- 
pofed a method of attaining that accuracy, by 
employing ‘a  micrometer for comparing, by 
means of a microfcope, the finenefs of the wool 
to be examined, with that of other wools chofen 
as flandards*. 

Although the long wool is not fo fine as the 
Spanifh, and cannot be employed for fine cloths, 
it is fill very ufeful for thofe commonly known 
‘ by the name of englifh cloths; and as the fheep 
which produce it, have much larger fleeces, 
the profit they bring, is not inferior to that ofthe 
_ fine woolled fhecp; befides, the cloths made of 
their wool, being cheaper, have a much more 
extenfive fale ; and the profperous ftate of the 
commerce of England, is partly owing to the 
abundance of this wool. But the breed of fheep, 
a Mem. de l’acad. 1779. Inftruétions to fhepherds and 


proprietors of flocks. 
which 


ART 0 F° \D'YE TN 125 


which produces one or the other kind of wool, 
is conneéted with the nature of their pañture, 
‘which ought to détermine us inthe choice of 
them. 

The multiplication of our flocks and the 
improvément of our wool, is ‘of fo great im- 
Portance to our induftry, that no opportunity 
fhould be loft of calling the attention of the 
public to that objeét. | iaiei 

Wool is naturally covered with? à kind'of 
greafe, called f#7, which preferves ‘it .from 
moths?, {0 that it is not fcoured until it is about 
to be dyed, or fpun. 

In order to fcour wool, it is put for about 
à quarter of an hour into a kettle, containing a 
fuficient quantity of water, mixed with a fourth 
Of putrid urine, heated to fuch a degree’ as the 
hand can Juft bear, and it is ftirred from time 
to time with fticks; it is then taken out, and 
Put to drain : it is next carried in a large bafket 
to à ftream of running water, where it js moved 
about until the greafe is entirely feparated, and 
no longer renders the water turbid ; it is then 
taken out, and left to drain. It fometimes lofes 


+ Réaumur has cbferved, that rubbing a ftuff with greafy 
Woo, was fuficient to preferve it from moths. Mem, de 
l’acad, 128, 
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in this operation more than a fifih of is 
weight. The fcouring fhould be carefully per- 
formed, becaufe the wool is thereby better fitted 
to receive the dye. 

. The.ammoniac, or volatile alkali, form=d in 
putrid urine, unites with the greafe, producing 
a kind of foap, which is foluble in water. 

The wool is died in the fleece, or before it 
is fpun, chiefly when it is intended to form cloths 
of mixed colours ; or elfe it is dyed after being 
fpun, and it is then intended principally for 
tapeftry : but it is moft commonly dyed, after 
having been wrought into cloth. 

When wool is dyed'in the fleece, its filaments 
being feparate, abforb a larger quantity of the 
colouring particles than when it is fpun; for 
the fame reafon, woollen yarn takes up more 
than cloth: but cloths themfelves vary confi- 
derably in this refpeët, according to their de- 
gree of finenefs, or the clofenefs of their texture ; 
befides the variety in their dimenfons, the dif- 
ferent qualities of the ingredients employed in 
dyeing, and a difference of circumftances in the 
procefs, prevent us from relying upon the pre- 
cife quantities we find recommended for the 
proceffes defcribed. This confideration ought 
to extend to all dyes. 


2 For 
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For moîft colours, wool requires to be pre- 
pared by a bath, in which it is boiïled with fa- 
line fubftances, principally with alum and tartar ; 
this is called the Zowillon, which will be accu- 
rately defcribed in the different procefles : but 
there are fome dyes for which the wool does 
not require fuch a preparation; then, it muft 
be well wafhed in warm water, and wrung out, 
or left to drain. This is a general rule which 
fhould be obferved with refpeët to all the fub- 
ftances we wifh to dye, in order that the colour 
may penetrate them more eafly, and be diftri- 
buted more uniformly. 

Mr. Monge has explained the operation of 
felting (/edtrage) and the effeëts of fulling, by the 
external conformation of the wool and hair of 
animals. He has made fome curious obferva- 
tions ‘ on this fubjeét, the chief of which I fhall 
now relate. 

Nothing particular can be difcovered by means 
of the microfcope, in the filaments of wool or 
in the haïrs of animals; yet the furfaces of thefe 
bodies are not fmooth; they muft be formed 
either of fmall laminæ placed over each other 
in à flanting direétion from the root towards 
the point, like the fcales of fifh, which cover 


€ Obfervations fur la mechanifme du feûtrage, Ann. de 
Chym, tom. vi, 


M 3 each 
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each other, from the head of the animal to the 
tail; or more probably, :perhaps, ‘of zones 
placed one upon another, as we fee in the horns 
of animals. ; 

If a hair be laid hold of by the root in one 
hand, and drawn between the fingers of the 
other, from the root towards the point, fcarce any 
friétion or refftance is perceived, and no noife 
is heard; but if grafping it by the point, it is 
pafled in the fame manner between the fingers 
of the other hand, from the point towards the 
root, a refftance is felt which did not take place 
in the former cafe, and a tremulous motion is 
perceptible to the touch, ‘and a noife fenfible to 
the ear. 

: Wetperceive then, that the texture of the 
furface of hair is not the fame, from the root 
towards the point, as it is from the point towards 
the root, and that a hair when preffed, muft 
meet with greater refiftance, in fliding or mo- 
ving towards the point, than towards the root ; 
but as it is this texture itfelf which forms the 
principal fubjeét of Mr. Monge's memoir, it is 
neceffary to confirm it by fome further obfer- 
vations. 

If, after having laid hold of: a haïr. between. 
the thumb and fore finger, we rub them againft 
cach other, in the longitudinal dire@ion of the 

bair, 
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haïr, it acquires à prôgreflivé motion, in that 
direétion towards the root. This effe€t depends 
neither on the nature of the fkin of the finger, 
nor on its texture; for if the hair be turned, 
fo that the point fhall be placed where the root 
. was before, its motion will now be in an op- 
pofite direétion, that is, it will fill be towards 
the root. Fi 
Thefe obfervations, to which Mr. Monge 
adds fome others, are related of human hair, 
taken as an example, but they are equally ap- 
plicable to the filaments of wool, to horfe hair, 
and to that of animals in general. The furface of 
all‘thefe bodies then, is formed of rigid laminæ, 
laid upon each other like tiles, from the root to 
the-point, which allow a progreflive motion to- 
wards the root, but oppofe one towards the point. 
This ftruêture is the principal caufe of the 
difpolition to felting (fedtrage) which the hair 
of animals generally poffeffes; the hatter, by 
ftriking the flocculi of wool with the ftring of 
his bow farchet) detaches and difperfes in the 
air, each of the filaments feparately ; thefe fall 
back one upon another, in all direétions, on the 
table, where ‘they form a layer of à certain 
thicknefs ; the workman then covers them with 
a cloth, upon: which he preffes in all parts, with 
his hands exténdéd. 
M 4 The 
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The preflure brings the filaments of wool 
nearer to each other, and multiplies the points 
of contaët ; the agitation gives each of them a 
progreflive motion towards its root, by means 
of which, they entangle each other, and the 
laminæ of each filament, taking hold of thofe of 
the other filaments, which are in an oppoñte 
direttion, the whole is retained in the ftate of 
clofe contexture, which it had acquired by the 
preffure 

In proportion as the texture becomes clofer, 
the preflure of the hands ought to be increafed, 
both in order to make it fill more compaët, 
and to keep up the progreflive motion, and 
intermixture of the filaments, which now meet 
with greater refiftance : but during the whole of 
this operation, the filaments of wool lay hold of 
each other only, and not of the cloth, the fibres 
of which, as has been already obferved, are 
fmooth, and have not the fame properties in this 
refpeét. 

The aptitude for felting in wool and hair, 
does not depend entirely on the ftruéture of 
their furface ; it is not enough, that each fila- 
ment fhould have a progreflive motion towards 
its root; nor that the inclined laminæ, by lay- 
ing hold of each other, fhould retain the con- 


texture in the flate to which it has been reduced 
by 
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by compreffion: it is alfo neceffary, that the 
filaments fhould not be ftraight like needles ;, 
for, by a continuance of thé motion and preffure, 
each of them would céntinue its courfe pro- 
greflively, without changing its direétion, and 
the effe& of the operation would be, to remove 
them all from the centre, without producing any 
contexture. It is therefore neceflary, that each 
filament fhould be crooked, fo that the exremity 
neareft the root, fhould be difpofed to change 
its direétion continually, to entwine itfelf round 
 frefh filaments, and to return back upon itfelf, 
if it fhould be fo determined, by any change in 
the pofition of the reft of its length. 

Wool pofefling this ftruéture naturally, is 
peculiarly fitted for this kind of work, and may 
be employed in it, without being fubjeëted to 
any previous preparation ; but the furs of rab- 
bits, hares, and beaver, are naturally ftraight, 
and cannôt be employed alone for felting, with- 
out having undergone a previous operation, 
which is called /écretage, which confifts in rub- 
bing them before they are ftripped, with a brufh 
moiftened with a folution of mercury in nitric 
acid ; this liquor, by aéting only on one fide of 
the hairs, changes their reétilinear dire&tion, 
and communicates to them that difpofition for 
felting, which wool has naturally. 


The 
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The operation of fulling woollen ftuffs is fo’ 
clofély conneëted'with felting, that I cannot avoid! 
eñtering a little into that fubjeét at prefent. 
-©TFhé afperity of the furface of the filaments: 
of Wool, and their difpofition to acquire a pro- 
greflive motion towards the root, forms an ob- 
ftacle to the fpinning of wool, and the working! 
it into fluffs, all'the filaments muft. therefore 
be éovered with à coat of oil, which by filling 
thécavities, renders the afperities lefs fenfible, 
quit as a coat of oil renders a fine file ftill 
fmoother. When the piece of ftuff is wrought, 
it muft be freed from that oil, which gives ita 
difagreeable fmell, rénders it dirty, and would 
prevent it from taking the colour we wifh'to 
dyeit; for this purpofe, it is taken to the fulling- 
mill, where it is beaten with large beetles, m 
a trough of water, through which fome clay has 
been diffufed. The clay uniting with the oil, 
rendeérs it foluble in the water, and both are 
carried off together, ‘by frefh water brought 
thither by the machine; and after fome time, 
the ftuff is found clean fcoured. 

But fcouring is not the only objeët in fulling;. 
the alternate preffure of the beetles on the fluff, 
particularly when the fcouring is advanced, 
produces an effeét analogous to that of the 


preflure of the hatter's hands; the filaments of 
wool 
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wool which compofe a thread of the warp or of 
the-woof, acquire à progréllive motion, infinuate: 
themfelves into the adjoïning threads, then into 
thofe which are next, and prefently, all the 
threads both of the warp and woof, are felted 
together. The ftuff is now found contraéted in: 
length and breadth, and participates both of the 
nature of cloth and of felt; it may be cut with- 
out being fubjeét to ravel, and there is no ne- 
ceflity for hemming the different pieces of it 
employed to make a garment.. Ifit be common 
woollen ftocking web, the ftitches are now no 
longer fubjeët to run, when one of them hap- 
pens to flip; finally, the threads of the warp 
and the woof, being now:no longer fo well de- 
fined, nor fo diftinét from each other, and the: 
ftuff being alfo thickened, forms a warmer: 
clothing. 


ART I CALE 5 1j À 
Of Sz/k. 


SILK is naturally coated with a fubftance, 
which has been confidered as a gum, to which 
it owes its ftiffnefs and élafticity ; that which is 
moft commonly met with in our climate, con- 
tains befides, a yellow colouring matter. 


Moft 
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Moft of the purpofes for which filk is em. 
ployed, require that it fhould be deprived not 
only of its colouring matter, but alfo of its gum. 
Both thele purpofes are anfwered by méans of 
foap, and the term fcouring (décreufage) is ap- 
plied to this operation, by which it acquires its 
fupplenefs and whitenefs.… The fcouring ought 
not to be fo complete for filks which are to be 
dyed, as for thofe which are intended to re- 
main white, and a differénce ought even to be 
made, according to.the colour we mean the filk 
fhould have. 

This difference confifts chieflÿ in the quan- 

tity of foap employed:; thus, for common co. 
Jours, itis generally thought fufficient, to boil 
the filk for three or four hours, in a folution of 
twenty pounds of foap for each hundred of filk, 
taking care to fill up the kettle with water from 
time to time, that there may be always a fuf- 
ficient proportion of fluid. The quantity of 
foap is increafed for thofe filks which are to 
be dyed blue, and more efpecially for thofe 
that are to be fcarlet, cherry-colour, &c. be. 
caufe, for thefe colours the ground muft be 
whitér, than for fuch as are lefs delicaté. In 
treating of each colour, the quantity of foap 
proper for the filk intended to receive it, 1s 
mentioned. 
| When 
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When filk is to be employed white, ît 
undergoes three operations, the firft ïs called 
dégommagez it confifts im keeping the hanks of 
flk in a folution of:thirty pounds of foap 
to a hundred of filk: this folution ought to be 
very hot, but not boiling; when that part of 
the hanks which is immerfed is entirely freed 
from its gum, which is known by the whitenefs 
it acquires, the hanks are turned upon the 
fkein fticks, fo that the part which was not be- 
fore immerfed, may undergo the fame \opera- 
tion*; they are then taken out of the kettle, and 
wrung out, according as the operation 1scom 
pleted: tu L2316,D 

The fecond operation, isthe cuites ‘The filk 
is put into bags of coarfe cloth, five and'twenty 
or thirty pounds in each.bag, which isicalled à 
boiling bag (poche) ; a bath of foap is:prepared 
like the former, but with a ‘lefs quantity of 
foap ; in this the bags are boiled for an hour 
and a half, taking care to keep them conftantly 
fürred, that thofe which touch the bottom of 
the kettle, may not receive too muclrheat, 

The third operation is. called &/axchiment, 
which is principally ‘intended to give the 
fik a flight caf, to make the white more 
pleafing, and from which it derives different 


#* This is called by our workmen, /aking over. 
names, 
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names, : fuchy as china ‘white, filver white, 
azure white, or thread white. - À folution of 
foaplis prepared, the propér ftrength: for which 
is: determined, : by; its mode of frothing when 
agitated ; for the china white, which fhould 
have a flight tinge of red, a fmall quantity of 
anotta is:added, and:the filk 1s fhaken over init, 
until itshas acquired the defred'fhade. : To 
the other whites, more or lefs of a blue tinge 
istgiven, :by adding a little blue to the:folution 
of -foap; though fome had before been:put into 
the cuite. > 

xÆo:iprepare de azure, GE sb is taken, 
po after being well wafhed two or three times 
inmôderately. wärm water, it is ground'fine 
ina mOrtar, and'boiling water poured on it; 
it is‘then left to fettle, and the liquoralone is 
employed,: which retains: only the moft fubtile 
partss:this is called azure. À fmall quantity 
of. the liquor of a frefh vat of nouer be 
fubftituted for azure. 

At-Lyéns, whereithey make a more té 
tiful white than:at Paris, : no foap is ufed in 
the third operation ; but after, the fecond, the 
filks are wafhed, fumigated with fulphur, and 
azured with river water. In: this method, it 
is of importance to employ very clear water. 


When the filk has become very uniform, 
2 and 
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and has acquired the defired fhade, it is Pre 
out and dryed. PIUE 

The white obtained by thefe means is not 
yet fufficiently bright, for the filk intended for 
white ftuffs; but muft ftill be expofed to the 
vapour of fulphur: this operation 1s CASE 
under the article fulphur. 

As foap feems to impair the luftre of filk; the 
academy of Lyons, in 1761, propofed as the 
fubjeët of a prize differtation, to find a metliod 
of fcouring filks without foap; and the ‘prizè 
was adjudged to Mr. Rigaut, of St. Quentin, 
who propofed fubftituting for foap,. a folution 
of foda, or, carbonat of foda, fo much diluted 
with water as not to injure the filk ; but fome 
inconvenience mufthave attended the praticeof 
this method, as it is not adopted, though Fig 
rally known and eafy of execution. 

The Abbé Collomb * has publifhed'fome ob- 
fervations highly worthy of attention, refpe@ing 
the fcouring of filk by the aétion of water alone. 
Having perceived that a fkein of yellow filk, 
which he had boiléd for about three hours in 
common water, had loft nearly one eighth of 
its weight, he repeated the boiling twice, and 


d Obfervations fur la diffolution de vernis de la foie. 
Journ. de Phÿf. Août, 1785. 


thereby 
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thereby brought the diminution to nearly oné 
quarter. 

The filk which has fuffered this lofs of 
Weight, fill retains a yellow or rather chamois 
colour, which renders it unfit for white ftuffs, 
or for fuch as are intended to receive any 
colour, the beauty of which depends on the 
whitenefs of the ground, upon which it is 
apphed; but it takes thofe colours very well 
which cannot be injured by the tinge it retains ; 
thus the black which it took, feemed preferable 
10 that of filk fcoured with foap. 

The filk remains very firm and ftrong after 
this opération, the threads of it, compared 
With fimilar ones fcoured with foap, fupported 
weights which broke the others. 

Eight hours of brifk ebullition are required, 
to diflolve the whole gummy coat of filk, and 
it thereby lofes a little more than one fourth of 
its weight; but the boiling ought to be con- 
tinued longer, when the barometer is low, be- 
caufe the greater the weight of the atmofphere, 
the higher is the degree of heat at which water 
boils. 

This confideration led Mr. Collomb to try 
the effé@ of boiling filk in Papin's digefter, 
and he found that only one hour and a quarter 

| Were 


ART GORE DIV E MNIG.A 139 


were required, to complete the folution of the 
gummy coat, although the degree of heat muft 
have been inferior to that, which produced many 
of thofe effeëts obferved by philofophers, in that 
concentrated kind of ebullition. | 

I have feen a pattern of-filk ftuff fcoured by 
Mr. Collomb; it feemed to have the qualities 
which he mentions; but it had lefs fupplenefs 
and foftnefs than filk fcoured with foap. 

Mr. le Camus, a learned naturalift of the 
academy of Lyons, gave me a fmall quantity 
of the fubftance feparated from filk by the wa- 
ter, in one of Mr. Collomb's Operations; it 
was black, brittle, and of a fhining fraéture, 
and afforded by diftillation the ufual produéts 
of animal fubftances; it diflolved eafly in warm 
water, and left very little refiduum on the filtre 5 
the folution which is tranfparent and of a 
greenifh yellow colour, was not fenfibly afe&ted 
by acids or alkalis. 

Solution of alum produced in it, a dirty 
white precipitate ; that of Copper, a dark brown 
precipitate ; that of fulphat of iron, a brown 
Precipitate ; nitro muriatic folution of tin (folu- 
tion of tin in aqua régia) a white precipitate ; 
acetite of lead, a brown Precipitate, : All thefe 
Precipitates are in fmall quantity, and more or 

Vo. I. N lefs 
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kefs vifcous. « The ‘infufon of gallss amd: that 
of: fumach, «produce :a white precipitate, 

: Alcohol does not diffolve this fubftance even 
byebullition, taking-up only a yellow colour- 
ing matter; this. folution by evaporation, af- 
forded a refiduum of -fcales: of an amber yÿel- 
lowileup adf 2 r Homes 

‘| I-added fome dropstof muriatic acid to 
nearly two ôunces of alcohol, and boiled it 
on twenty grains of the flk gum, a folution 
took: place, but on cooling, :this fubftance ne 
on the appearance of Jelly. 

The fubftance taken from the filk än the 
fcouring then; appears to be-of an animal na- 
ture, and therefore, the foap fuds ufed in that 
operation foon become putrid; when feparated 
from the filk, it is.eafily diffolved in water, 
but not-in alcohol. Though not of à vege- 
table. nature, it may with confiderable pro- 
priety be called a gum. ‘That part which 
gives it. the yellow colour is foluble in alcohol, 
and-when ät-is feparated, the gum becomes 
brown. : It is not improbable that this colour 
is. re by the heat to which it is expofed 
in the boiling, becaufe; when only the yellow 
colouring part is; feparated by Mr: Beaume's 
procefs, which I ‘fhall prefently defcribe, the 


fils whitened. 
3 In 
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* In Mr: Collomb’s procéfs, the gum is fepa- 


rated, and takes with it only fome of the co- 
louring particles ; and in the procéfs of fcour- 


“ing by foap, the gum and the ÿellow colouring 


particles are carried off together. 
I boiled fome yellow filk in a retort, whére 
as the vapours did not efcape fo fréély as from 


“an open veflel, a degree of héat muft have 
“been produced, fupérior to that of water boil- 
ing in the open air. : After having been boiled 
for four hours, the filk had loft one fourth 


of its weight, but ît se almoft ne reétained 

its colour. tré 
I boiléd another pattern in thé fame Way, 

in à quantity of watér impregnated with com- 


mon 'falt, it became whiter; büt loft lefs of its 
weight, though the désreë of'héat was cer- 


tainly increaféd by the addition of the falt, 


:-Which reftrainéd the evaporation of the water ; 


pofbly, a part of the falt had united with the 
filk." Experiments might be rade with other 
falts, and perhaps we fhould find fome, that, 
without i injuring thé filk, Might be more ufe- 
fol in difloiving the gum and colouring par- 
ticles. 
© Whén filk is inténded for the manufatture 
of blotids and gauzes, its natural élafticity and 
fines fhould be préférved ; thé greateft part 
. N 2 of 
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of what is produced in thefe climates, is of 
a yellow colour, but it is the white china filk 
that is principally ufed for thefe purpofes ; 
this is fo dear, that our manufatturers can- 
not vie with the Englifh, from whom we 
get it, as they always referve the fineft for 
their own manufa@tures ; it has therefore been 
a defideratum, to find out the means of de- 
priving the yellow filk of its colouring par- 
ticles, without deftroying the gum, and thereby 
depriving the filk of its elafticity. Mr. Beaumé 
has folved this interefting problem, but has 
kept his procefs fecret: fome artifts however, 
to whom he intrufted it, or who had been led 
to the difcovery by their own obfervations, 
fucceeded in the execution of it; but the pro- 
cefs appears to be liable to accidents, which 
by occafoning lofs, increafe expence, fo that 
hitherto, notwithftanding the advantages it pre- 
fents, it has not been carried into execution. 
I fhall communicate what has tranfpired re- 
fpeëting it. 

A mixture is made with a fmall quantity 
of marine acid and alcohol, in which the filk 
is immerfed ; the marine acid muft be pure, 
and not contain any nitric acid, which makes 
the filk yellow. To give it an uniform white 
colour feems to be one of the moft difhcult 

parts 


av 
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parts of the procefs, efpecially when we operate 
on large quantities. There is likewife great 
difficulty in dyeing the whitened filk, fo as to 
prevent its curling, it ought certainly to be 
kept conftantly ftretched during the drying. 
The alcohol that has been impregnated with the 
colouring part, muft be again feparated from 
it, fo as to ferve for fubfequent operations, 
otherwife the procefs would be too expenfive ; 
for this purpofe it is to be difülled by a gentle 
heat, in a glafs or ftone ware veffel. 

It appears from the experiments above re- 
Jated, that the marine acid is ufeful in this pro- 
cefs, by foftening the gum, and thus affifting 
the alcohol to diflolve the colouring particles 
combined with it. 

The preparation with alum muft be con- 
fidered as one of the general operations in 
dyeing filk, for without aluming, the greateft 
part of the colours applied, would poffefs neither 
beauty nor durability. 

The preparation with alum confifts in mixing 
in a tun or vat, about forty or fifty pails of wa- 
. ter with forty or fifty pounds of roman alum, 
. that has been previoufly diffolved in warm wa- 
ter; this muft be carefully ftirred during the 
mixture, to prevent the cryftallization of the 
alum. 


N 3 After 
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After having wafhed and beetled the filk,- 


and wrüng it out with the jack and pin®, in 
order to feparate any foap it may have retained, 
it is immerfed'in the alum liquor, where it. is 
left for eight or nine hours, after which, it-is 
wrung out by hand, over the vat, and wafhed 
in a ftream of water. | 


In the above quantity of Ar one He | 


and fifty pounds of filk may be prepared, with- 
out the:addition of any more alum, but when 
it begins to grow-weak, which thofe :who, are 
in the habit of employing it, can eafily diftin- 
guifh by the tafte, twenty or twenty-five pounds 
of diflolved alum muft be added as before, and 
this addition muft be repeated, until the liquor 
acquires a difagreeable fmell ; and:then, it'may 
be employed in the preparation of ftuff 1in- 
tended for darker colours, fuch as browms and 
marones, till it has loft all its ftrength. 

The preparation of filk with alum is always 
made in the cold, becaufe when the liquor is 


: This î is a contrivance for wringing more ftrongly, than 
can be done by the hands alone; the pin introduced through 
the hank at onetend, or into a twift of the cloth,, is fecured 
in à fixed poñtion, while the other end or twift is fixed to 
the hook of the jack, which can, be forcibly turned round 
by. means of a winch conneéted with it, When this degree 
of force is not neceffary, and the hands only are employed 
in the ESA AOD it is called avrimging out by band. T. 
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employed hot; hnièse #1 the: 4 à is-liable to 
be.impairedct sd bluovw doiriw 2925q s0f 
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ÉOŸTON . is the en or wool contained 
in the pads.of tree qr fhyub, smhich.grows in 
warm. climates. ATlus1down .is, feparated,, from 
the feeds, which it: : GOYETS by. a kind of.mil].... 

Climate: has great influence, on,the,qualities 
of cotton;, and. the, dpecies.… of. the1;cotton ntree 
feem to differ according to..thg heat, of,.the 
country. in which they grow t; BiÇaf variety, of 
them are found in, 1be,american iflands,; but. it 
appears from. Mr. BRBREER AGEPU, < that the 


f Of the four fpecies dr RE cotton Sant (Gofpium) 641 
one is pérenmial, and fheréfôre called theikrbofé#n Which 
grows t0 fix or eight fecthigh.r! That from vihich ouricotton 
is commonly got is! the Perbaceum, Lin. which,grows,only, to 
about two. feet in height. .The third is the bigutum. or Dairy 
american Cotton, two or Hire féet high. The fotrth 1 15 the 
Barbadenfe or BarbadoëS fhrubby cotton,-wRichi fes Lo fé 
feet. Thefe thrée are all annuäli plants: HO Liq229%., af) 

# Effai-fur les caraéteres-quicdifinguentfès:cotonsi des di- 
verfes parties du monde; &c..par M. Quatremere Dif; Jonval. 

h Tranfaétions of the _Jocigty infituted at London for 
the encouragement of arts, manufaétures, “and” commerce, 
vol. i. H ot inv) db Lit *? 


N 4 inhabi- 
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inhabitants have hitherto negleéted to choofe 
thofe fpecies, which would be found moft ad- 
Vantageous, and have thus loft much of the 
benefit, that might be derived from this valu- 
able article, 

Cottons differ principally in the length of 
the filaments, their finenef, their ftrength and 
colour. 

Cotton is of different fhades from a deep 
yellow to a white; the darkeft coloured comes 
from Siam and Bengal, and is often made into 
ftuffs without changing its natural colour. The 
moft beautiful is not always the whiteft, it is 
néceffary to bleach it, by procefles fimilar to 
thofe employed in the bleaching of linen. The 
operations neceffary however in bleaching cot- 
ton, are lefs various, and more expeditious, 
than thofe for bleaching linen.  Inftead of 
thefe operations, we may employ oxygenated 
marine acid, and with. the affiftance of time i 
we can thus produce a more beautiful white, 
than by the ordinary way of bleaching, and 
the cotton afterwards appears better fitted for 
the reception of a fine colour in dyeing, as 
Mr. Decroifille has obferved. I have fuc- 
ceeded in bleaching the yellow cotton of St. 
Domingo, which has been prohibited on ac- 


? Annal, de Chymie, tom. ii. 
count 
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count of its bad colour, which it fo obftinately 
retains. 

In order to difpofe cotton to receive the dye, 
it muft undergo an operation called fcouring. : 
Some boil it in four water*, but more frequently 
alkaline ley is ufed, the cotton muft be boiled 
in it for two hours, and then wrung out, after 
which it muft be rinfed in a ftream of water, 
till the water comes off clear, and then dried: 

The cotton ftuffs which are to be prepared, 
muft be foaked for fome time in water, mixed 
with at moft one fiftieth of fulphuric acid, after 
which they muft be carefully wafhed in a ftream 
of water and dried. I have obferved that the 
acid which had been ufed in this operation, had 
taken up a quantity of calcareous earth and 
iron, which would have injured the colours. 

We may confider aluming and galling as 
operations generally employed in the dyeing of 
cotton and linen. 

In the preparation with alum, about four 
ounces of it are required to each pound of 
ftuff, it muft be diflolved with the precautions 
mentioned in the preceding article, and fome 
add a folution of foda in the proportion of 
one fixteenth of the alum, others à fmall quan- 
tity of tartar and arfenic. The thread is well 

* Vid, chap. xi, {@. ii, vol.i. T. 
impreg- 
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impregnated by working it pound bÿ. pound 
in this folution, it is then put altogether into 
a veflel, and what remains of the liquor is 
poured upon it; this is left for twenty-four 
‘hours, and then removed to à ftream of water, 
where it is fuflered to remain for an hour and 
an half or two hours, in order to extraét a 
part of the alum, and it is then wäafhed.:: I bave 
found that cotton, gains about one:fortieth of 
its weight in this operation. #4 

In the operation of:galling, ‘different | jqten- 
tities of galls or other aftringents are employed, 
according to the quality of thé chripgenes, OF 
. the effeft defired. : hi bis 

The galls powdered, are boiled Gi abèm 
two hours, in a quéntity of ater: proportioned 
to that of the: threadito be galled ; the; liquor 
is then fuffered to cool:to a témperature which 
the hand can fupport, after which it is divided 
into a number of equal parts, that the thread 
may be wrought pound by pound;-and: what re- 
mains after the operation, 1 poured' upon the 

whole together, as before defcribed in the pro- 
cefs of aluming. It'is then left for.twenty- 
four hours, efpecially when intended for miad- 
dering for black, but for other colours twelve 
or fifteen hours are fufficient. : After this it is 


to be wrung out and dried. 
When 


… 
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. When fluffs are galled which have already, 
received a colour, the operation muft be per- 
formed in the cold, that the: colour may not be: 
injured. Pa 12 

I have found that cotton which has been 
alumed, acquired more weight in the galling, 
than that which had not undergone that pro- 
cefs; although alum adheres but in fmall quan- 
tity to cotton, it Communicates to it a greater 
power. of combiñing, both with the aftringent 
principle and with the colouring particles. 


RAR ODAPIQUE EL 


Of Flax. 

AS flax and hemp poffefs the fame proper: 
ues fo far as relates to dyeing, we have gene- 
rally. made. no diftinétion between them in :this 
work. | A 
IF cotton be an important objeë for the exer. 
cife-of oùr induftry, flax and bemp are of ftiik 
greater Confequence, both as they are the pro- 
duét of our-own country, and as they afford 
a fource of very extenfive employment to th4 
lower orders of the community. The manu- 
faéture is extended to all parts of the Country, 
and is divided into various branches, from that 


of 
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of the ftrongeft cordage, to the fineft kind of 
thread ; it is a means of colleéting together 
the families of the peafants in the intervals of 
more laborious employment, and thus gives 
them fome fhare in the enjoyments of fociety; 
it affords an eafy occupation for infancy and 
age, which may inure the former to habits of 
mduftry, and afford a relief to the latter. 

As we are at prefent paying fo much atten- 
tion to the draining of marfhes, and as the 
number of fmall tenures is likely to be in- 
creafed, it is of forme confequence to obferve, 
that marfhy grounds which have beën drained, 
are the beft calcul2ted for the culture of hemp, 
and that this is a kind of produce that would 
be found particularly convenient to the inferior 
farmers *. 

Flax muft undergo feveral preparations before 
it is in a proper ftate to receive the dye ; the 
firft is the watering, by which the fibrous parts 
of the plant become difpofed to feparate, fo 
as to be rendered fit for fpinning. The water- 
ing is an operation of fo much confequence, 
from its influence on the quality and quantity 
of the produét, and from its deleterious cffeëts 


* Inftruétion familiere fur la culture & le roui du chanvre, 
a l’ufage des gens de la campagne ; par M. de Pertuis. 


on 
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on the air, that it appears proper that I fhould. 
give fome information refpetting the place in 
which it ought to be conduéted. 

In the watering, a glutinous juice which 
holds the green colouring part of the plant in 
folution, and which is the medium of union 
between its cortical and ligneous parts, under- 
goes a greater or lefs degree of putrefation, 
according to the mode of conduéting the opera- 
tion; this appears from the extrication of 
carbonic acid and inflammable gas, which Mr. 
Rofier ! has obferved to take place. 

This fubftance appears greatly to refemble 
the glutinous part, that is held diffolved in the 
Juice we get from green plants by preflure, 
which is feparated along with the colouring 
particles by a heat approaching to that of 
ebullition, which becomes putrid, and which 
affords ammoniac by diftillation : but though 
this fubftance is held in folution in the ex- 
preffed juice of plants, it is probable however, 
that water alone cannot fuficiently feparate it 
from the cortical parts; whence it happens, 
that the hemp which has been watered in too 
ftrong a current, is deficient in fupplenefs and 
foftnefs. 


* Effai fur la culture & le rouifage du chanvre ; par M. 
l'abbé Rofier, 


If, 
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If, on the contrary, the water employéd- in 
this operation be ftagnant and putrid, the 
hemp acquires a brown colour; but more efpe- 
cially lofes its firmnefs, and exhales very per- 
nicious vapours. 

It appears then that this procefs is performed 
‘to the greateft advantage, in watering pits fitu- 
ated on the banks of rivers, where the water 
may be changed often enough to prevent a 
putrefaétion, that would injure the hemp, and 
be prejudicial to: the workmen; yet not fo 
often, as to.hinder the: degree of putrefaftion 
neceffary for rendering ses glutinous fubftance 
foluble in water. 

Mr. Rofer has found sé the operation 
went on when the hemp was covered with a 
layer of earth, and he recommends that me- 
thod. Mr. Prozet " has propofed the mixing 
a fmall quantity of cauftic alkali with the 
water, with a view of increafng its folvent 
power, and preventing putrefaétion; but it 
appears from Dr. Home’s experiments, that 
the alkali retards the operation, and renders 
the flax liable to break ». EE 

During the watering of the: flax, and da 
degree of drying it may have undergone both 


m Mem. fur le rouiffage du chanvre: : 


n Eflay on the bleaching of linen, pag. 370% i 
before 
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before and after, its green colouring particles 
fuffer à change, fimilar to what we obferve in 
the green fubftance of plants expoled to the 
ation of air, and the influence of light. 

Their colour changes to a yellow, fawn 
colour, and even becomes brown, from that 
combuftion, the theory of which I have given 
in the firft feftion. A great part is then foluble 
in alkalis without requiring a higher degree of 
oxygenation, fo that, by treating the drefled | 
flax with an alkaline folution, we can deprive 
it of a confiderable portion of the colouring 
matter, which perhaps remains combined with 
a part of the gluten. The proceffes publifhed by 
_the prince of S. Séver for obtaining fine dreffed 
hemp, depends on a folution of thefe colouring 
particles °.. He direfts us to lixiviate the 
drefled hemp in a folution of two parts of foda, 
and one of lime, then to impregnate it with 
foap and keep it in digeftion, to wafh it well 
and afterwards to hackle it, 

J have endeavoured to whiten drefled hemp 
completely, by the method I employed for 
thread, but though we fhould expe&t that its 
filaments would by this means lofe but little of 
their firmnefs, yet they become fo much dif. 
pofed to fplit, and feparate from each other, 


* Journ, de Phyf. introd, tom. ii, 
that 
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that they would prove much more difficult t6 
twift, and would give a much weaker thread. : 
I have made experiments on dreffled hemp 
prepared in the prince de S. Séver's method, 
and on fome prepared in the ordinary way, 
with a view of comparing the proceffes ; the 
firft afforded a greater proportion of tow, and 
the thread produced from it, was not better in 
appearance than that of the fecond, after it 
had been leyed ; the firft was allo lefs firm, but 
it poffeffed one advantage which merits atten- 
tion, that in the hackling, it did not produce 
that duft which is fo pernicious to the work- 
men. : 

The beauty which may be communicated to, 
drefled hemp by leying before it is wrought, 
does not appear to poflefs the advantages, 
which its appearance might lead us to expeét, 
fince by this means, we diffolve only that 
portion of the colouring matter, which would 
have been carried off by the firft leys ufed in 
the beginning of the bleaching of the cloth. 
The great finenefs given it, probably cannot 
be produced, but at the expence of the length 
and firmnefs of the filaments. 

A clergyman of the department of Somme, 
has rendered his miniftry refpeétable, by di- 
reêting his attention to an objeët with which 

the 
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the public happinefs is very nearly conneëted. 
Mr. Brâle has eftablifhed near Amiens, a kind 
of public fchoo!l, in which he éxamines the 
methods employed in the culture of hemp, both 
with refpeét to the watering, and the drefing 
with a viewof feleéting the beft, aossendering 
them as complete as poffible r. 

He employs a procefs, which probably i is not 
liable to the inconveniences occafioned by leying 
the drefled hemp; he waters the hemp.as foon as 
pulled, and he feparates the cortical part by 
a peculiar kind of operation immediately after 
the watering, and having foaked it in a weak 
folution of black foap, he wafhes it with great 
care; previous to the drying, the colouring 
particles which would have afterwards been 
foluble only in alkalis, may be diflolved and 
extraéted by water, with the addition of a 
fmall quantity of foap, the hemp.: becomes 
much whiter and divides better and more 
minutely without however being injured ; and 
the leys preparatory to the sapraue2 PORTE 
unneceffary. 

Common thread and the linen made of it, 
contain then a colouring. fubftance which. may 


8 Analyfe pratique fux la culture & la manipulation du 
chanvre, 
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be eXtraëted bÿ fimple‘leys, but there is like- 
wife a part of this fubflance, which is really 
combined with the végctable fibres, and which 
cannot be taken away except by the deftruétion 
of its nature, by the combuftion it undergoes 
during its combination with oxygen, as I have 
explained in the firft feétion, Chap. III. thread 
Tofes by the operations employed in bleaching, 
From + to + of its weight. 

Flax intended to be dyed, muft be fubjeëted 
to the operations which cotton undergoes, in 
the fcouring, aluming, and galling. 


CINFIRRANE es 


Of Dye-Houfes, and the Opet ‘alions employed F1 
the Art of Dyeing. 


W HEN we confider it as a general 
principle, that works carried on in à 
great manufaétory are more advantageous, than 
thofe conduéted in a detached manner, the 
fubdivifion of employment affording an oppor- 
tunity for each workman, by being engaged by 
one objeët, of acquiring celerity and perfeëlion 


of 
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of execution, the whole being .ordered with 
one general view, and carried on in allits parts 
without lofs of time ; :this principle! muft be 


confidered as peculiarly applicable tothe art. 


of dyeing, becaufe what remains after one 
operation may often ferve for another. : A 
bath which has been too much:-weakened 
for a. particular colour, or :even: for. the 
lighter fhades of that colour (fuités) may be 
found férviceable, by affording a ground for 
other ftuffs, or forming à néw bath by:the 
addition of frefh ingredients. ,-Thé galls that 
have been employed in the galling-of: fiik, may 
be ufeful in other operations, ::0n :wool: or 
cotton ; a great number of inftances of the 
fame kind might-be enumerated.:-+ :: :: 


It would be éafpiby :confiderations ‘of this 


kind to prové, -that-the progrefs of the art of 
dyeing is very much impeded, by its divifion 
into two branches; one comprehending the 
good or durable dyes, the other, the: falfe or 
fading colours; by.the- clafification- of dyers 
as they work in filk;-wool, or thread, and by 
the LE 908 which forbid one clafs to’ keep 
the ingrédients deftined for the ufe of the 
other. We ought,.I think, on the contrary, to 
encourage extenfive works in dyeing ; and 
thofe who direét them, ought to lay down a 

O 2 plan 
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- plan of operations which might conne& the 
whole, and prevent all lofs of ingredients, of 
time, of fuel, and of work; and.this plan ought 
to be FA by the fuppofed demands of 
trade. 

À dye-houfe fhould be fpacious, well lighted, 
and as near as poffible to a ftream of water; :it 
oughtto be floored with lime and plaiter f ciment) 
and channels fhould be made for carrying off wa- 
ter, or fpent baths; andthe whole fhould be con- 
trived with the ftriéteft attention to cleanlinefs. 

The caldrons, the fize and poñition of which 
are to be regulated by the operations for which 
they are defigned, fhould be made of braf or 
copper, unlefs for fcarlet, in the preparation of 
which, it is better to ufe tin veflels, as well as 
for other délicate colours in which a folution of 
tin is employed. Brafs is lefs liable to be aéted 
upon by faline fubftances, and to fpot the fluffs 
than copper. It is of great confequence that 
the caldrons or coppers be well cleaned after 
each operation; and thofe of a large fize, ought 
to have at the bottom a pipe with a cock, for the 
purpofe ofemptying them. Above each copper, 
a hole fhould be made in the chimney, or in the 
wall, for the reception of poles, for drainingthe 
fkeins of wool or filk, as well as ftuffs, fo that 


the liquor may fall back again into the copper. 
For 
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For the pieces of ftuff, à winch or reel is 
ufed, the ends of which are placed on two iron 
forks, which may be put at pleafure into the 
holes made in the curb which fupports the 
edges of the coppers. | 

Many dyes for filk, where a boïling heat is 
not required, are prepared in long copper or 
wooden veffels, called troughs or backs. >! 

As the greateft parts of the colours ufed for 
filk are very delicate, they require to be quickly 
dried, that they may not change. For this 
purpofe, a drying room is neceffary, confifting 
of a chamber heated by means of a flove; 
the filk is ftretched on a moveable pole, 
called a fhaker, which is hung up, and kept 
continually in motion, in order to haften the 
drying. 

It would be neceflary to enter into a very 
minute detail, if I undertook to defcribe every 
thing neceffary in the conftruétion of a dye- 
houfe; more accurate ideas may be at once 
gained by infpeétion, than the moft laboured 
defcription could convey; befides, the difpofi- 
tion of a dye-houfe, muft bear a relation to the 
operations for which it is intended, and fhould 
be fo conftruëted, that thofe operations may 
beft fuccecd, 

But it is to be wifhed, both for the progrefs 

O 2 of 
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ofthe art, and even of fcience, that a little place 
fhould be referved for keeping an apparatus for 
the common experiments in chemiftry, as well 
as for particular experiments relative to dyeing. 

The manipulations in dyeing, are neither 
difficult nor complicated, their objeët is, to im- 
pregnate the ftuff to be dyed with the colouring 
particles diflolved in the bath; to caufe the 
aétion of the. air to concur, both in fixing the 
colouring particles, and in giving them bright- 
nefs, and carefully to remove fuch as have not 
been fixed in the ftuff. 

I fhall content myfelf with giving a defcrip- 
tion of the moft common. 

“When whole pieces of ftuff, and even many 
of thefe, are to be dyed at once, the winch 
_ above defcribed muft be ufed. One end of 
the fluff being frft laid acrofs it, by turning it 
round pretty quickly, the whole pales over it 
in fucceflion. Itis then to be turned the con- 
trary way; fo that the part of the ftuff firit im- 
merfed, may be the laft in the fecond immer- 
fon, and thus the dyeing be as equal as pof- 
fible. If the piece of ftuff be of confiderable 
length, or 1f feveral pieces are to be dyed of 
the fame colour, the two ends are Joined toge- 
ther, the winch then pañled within, and put on 
the forks, 

2 If 
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If wool is to be dyed in the fleece, a kind of 
broad ladder, with the ‘rounds very clofe*, is 
to be placed over the copper, on which the 
wool is to be put, in order to be drained and 
aired, or when the bath is to be changed. 

If the wool is in fkeins, rods are to be pañléd 
through them, and the operation is the fame 
as for filk or thread, it confifts in turning the 
hanks of filk, and the fkeins of thread or wool, 
upon the fkeinfticks in the liquor ; this is called 
fhaking over (/j/er) and the rod 1s called {//oir) 
fkein ftick. 

When the filk or thread is dyed, it muft be 
wrung out, in order to feparate the fuperabun- 
dant colouring particles. This operation is per- 
formed with a cylindrical piece of wood, one end 
of which is fixed in the. wall or in a poft, and is 
called (/”e/part) ; when this operation. is,repeat- 
ed feveral times fucceffively, for the purpofe of 
drying and giving luftre, it is called (cheviller)». : 

When à certain quantity of ingredients are 
added to a liquor, they: fay they give it a 
(brevet) and that they rake it, when they ftir it 
about, and mix it with the rake. 

Sometimes they give a firft colour with an 


« Called by our dyers : a feras or cray. 
» Sge a defcription of the method DOpINT di D our dyers, 
page 144. T. 
O 4 intention 
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intention of applying another upon it; and thus 
makiñg a compound colour, and then they are 
faid to give a ground {donner un pied). 

To rinfe, is to wafh a filk from the dye, or 
from the ley, in a fmall quantity of water, and 
this they call rinfing /dÿ/brodure). 

When:they are under the neceffity of pafling 
a ftuff feveral times through the fame liquor, 
each particular operation is called a dip (pafle). 

A colour is faid to be rofed {ry/£) when 
the yellow tinge of a red colour is changed to a 
fhade inclining to a crimfon or ruby colour, 
and when they Change a yellow red to a more 
complete red, they are faid {virer une couleur). 

Although thé manipulations of dyeing are not 
very various, and appear extremely fimple, 
they require very particular attention and an 
experienced eye ; in order to judge of the qua- 
litiés of the bath, to produce and fuftain the 
degree of heat fuited to each operation, to avoid 
all circumftances that might occafion inequali- 
ties of colour, to judge accurately, whether the 
fhade of what comes out of the bath fuits the 
pattern, and to eftablifh the POPre gradation 
in a feries of fhades. 

I do not mean to fpeak of the management 
of the vats, nor, above all, of the compofition 
of colours, in which the art principally confifts, 

and 
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and where nice combinations are frequently 
required. 


TP 
Cats Po TT: 


Of Fuel. 


A? fuel is a principal article of expence 
in dyeing, it is of great importance to 
diminifh the confumption of it as much as pof- 
fible, and to feleét that which may produce 
the defired effet, with the leaft * poffible 
expence ; it is proper therefore to diffufe the 
knowledge of the philofophical principles of 
the produétion of heat by combuftion, and of 
the powers which influence its communication, 
in order that they may be applièd as circum- 
ftances require. | 

When bodies are burnt, none of des prin- 
ciples are deftroyed; they had previoufly formed 
together one kind of compound, and they now 
feparate from each other, at the high tempera- 
ture to which they are expofed, in order to 
form others with the vital air in conta@ with 
them: fuch of the principles as cannot unite 
with the vital air, that is the earth, fome faline 


and 
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and fomce metallic particles compofe the 
cinder. Lo 

The new compounds formed, are carbonic 
acid, .or fixed air, and water: the proportion 
of thefe varies according to the proportion of 
the carbonic particles, and of the hydrogen or 
bañfis of inflammable gas, that had been con- 
tained in the inflammable body. Let us take 
common charcoal as an example. 

If we burn a hundred grains of charcoal in a 
glafs bell inverted over mercury, after the com- 
buftion, wefind a quantity of carbonic acid, equal 
in weight to that ofthe coal confumed, and of 
the vital air changed. One hundred parts of this 
newly formed acid contain fixty-two of oxygen, 
or bafe of vital air, and twenty-eight of char- 
coal (charbon) ; a fmall quantity of water is alfo 
formed, which is diffolved in the carbonic acid, 
and the vital air likewife holds a little of it in 
folution. Asthefe quantities are not known, 
the above eftimate cannot be confidered as 
perfedly accurate. 468 | 

If we burn alcohol or fpirit of wine, we have 
a refult confiderably different; we obtain a 
quantity of water greater in weight than the 
fpirit of wine, becaule the in flammable principle 
of the alcohol is chiefly hydrogen: now hydro- 
gen forms water, by combining with oxygen, 

or 
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or the bafis of vital air; for the fame reafon 
alfo, oil affords a great quantity of water. We 
may confider charcoal and alcohol, or rather 
ether, as the two extremes ; the former afford- 
ing by combuftion, fcarce any thing but car- 
bonic acid, and the latter water; and other 
combuftibles we may confider as intermediate, 
approaching one or other of thefe extremes, in 
a greater or lefs degree, according to their com- 
pofition. 

While the hydrogen and carbon combine 
with the vital air, which forms about one-fourth 
of the atmofphere, the caloric, or principle of 
heat, which was united with the vital air, and 
which gave it its elaftic form, is in a great mea- 
fure difengaged ; perhaps, there is alfo extri- 
cated from it a portion of carbon, and above 
all of hydrogen, which was contained in the 
combuftible body ; fuch is the origin of the 
heat produced in combuftion :. 


Thofe 


+ Although the theory of heat has been confiderably im- 
proved lately, and has been the fubje@ of many ingenious 
difquifitions, we fhall always, perhaps, be obliged to con- 
fider the principles received refpeéting its nature and combina- 
tions, as fuppoñitions only, by means of which we may be 
able to conneét the phenomena it prefents, and explain the 
laws by which it is governed. 

When we confider vital air as the fource of the heat difen- 


gaged 
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: 


.Fhofe who wifh to be more particularly 
acquainted with.the experiments of which we 
have 


gagéd in combuftion, we do not mean to fay, that the burn- 
mg body does not itfelf contribute to the produétion of that 
heat, though by fixing our attention on the principal caufe 
of the phenomenon, we are fometimes apt to content our- 
felves with mentioning it alone. The whole theory (which 
has met with fome oppoñition) contradiéts fuch a fuppoñition : 
bat ifwe obferve, that incombuftion accompanied with flame, 
the vital air lofes its elaftic ftate in a greater or lefs degree, 
while the burning body, fo far from being diminifhed in 
bulk, enters into a combination which increafes it; and if 
we confider, that the heat difengaged, is proportioned to the 
quantity of vital air combined, and that in thofe cafes, where 
Bttle heat is produced by the combination of oxygen, a great 
deal may afterwards be extricated from the compound, as we 
fee in the cafe of nitre, and oxygenated muriat of pot-afh ; 
we muft acknowledge, that this theory is at leaft PERS 
and fatisfactory. 

Among the bodies which moft powerfully contribute to 
the produétion of heat, hydrogenous gas ought certainly to 
hold the firft rank; now the theory which afcribes to vital air 
principally, the heat difengaged in combuition, affords in 
like manner an explanation of the heat produced by this gas; 
though fome, by a falfe application of Dr. Crawford's expe- 
riments, have thence deduced an objeétion, which they have 
propofed with a degree of infolent difdain. 

. I fhall not here examine whether Dr. Crawford’s hypo- 
thefis ought to be admitted or not. He endeavours *. to 
prove, that the heat difengaged in combuftion, ought to be 
attributed to a change of capacity for heat in the burning 


* On animal heat, &c. 


bodies, 
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have juft given a flight fketch, and with the 
theory of combuftion at large, fhould confalt 
féveral memoirs of Mr. Lavoifer, in the tranf- 
aétions of the academy of fciences, and his 


bodies, as appears by comparing the capacity of the body 
béforeitis burnt, with the capacity of its refiduum after 
combuftion. Dr: Crawford has found, it is faid, that hy: 
drogenous gas contains five times as much fpecific heat as vital 
âir ; it ought therefore to contribute much more to com- 
büftion than vital air ; the heat therefore difengaged in com- 
buftion, proceeds principally Froi the sure ae ‘and 
not from the vital air. 

According to Dr. Crawford, there are two ways of afcer 
taining the fpecific heat of bodies, by comparing the fab- 
jets of experiment, by bulk or by weight. Dr. Crawford 
has adopted the latter, which perhaps is more fallacioës and 
more inconvenient than the former. : It is in this way then, 
that we muft compare the weights of the oxygenous and hy= 
” drogenous gafes, which combine in combuftion, in order to 
determine the quantity of heat difengaged from each in pro: 
portion to their fpécific heat. We muft therefore take eïghty- 
five parts of oxygen to fiftcen of hydropen. The quantity of 
heat then difengaged from vital air or oxygenous gas, ought 
+0 be to that produced by hydrogenoùs gas, as CRRPARE 
to-feventy-five, or as feventeen to fifteen. 

But what fill increafes the proportion of the heat pro- 
duced by vital aïr, according to Dr: Crawford, is, that the 
fpecific heat of hydrogenous gas is not five times greater 
than that of vital air, but only, as 21,4000 to 47490, and 
that not fo much as fificen parts of hydrogen are required 
to eighty-five of vital air, 


elements 
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elements of chemiftry, for to him we are prini 


cipally indebted for this beautiful-theory +. 
In 


5 In juftice to my friend Dr. Crawford, I think it my 
duty to give the reader a fhort account of the difcoveries 
refpetting heat, to which. the author. alludes, and to fupply 
a few. dates, the accuracy of which I can anfwer for from 
my own knowledge : with thefe dates, it is not furprifing 
that the ingenious author fhould have; been unacquainted, 
as notwithftanding. the high charaéter ‘of. Dr. Crawford's 
work, it has not yet been:tranflated into French, and fome 
of them indeed are not contained in the.work itfel£. 

The firft in the order of thefe difcoveries, are thofe of 
Dr.Black, made in the year 1759, by. which it was proved, 
that ice during its converfon into water, and water during 
its converfion-into vapour, abforbed a large quantity of heat, 
or.elementary fire; hence it was concluded, that, other bodies; 
when they became fluid, and in their conyerfon.into vapour, 
abforbed heat. ‘Thefe difcoveries and inferences form.whag 
is called the doétrine of latent heat. The fame philofopher 
proved by experiments on metals, that bodies of different kinds 
have different capacities for containing heat. Dr: Irvine dif- 
covered by a feries of experiments made prior to the year 
1777, that, when bodies give off heat, in confequence of a 
change of form, their capacities for heat are diminifhed, and 
that the reverfe of this takes place, when. they abforb heat, 

In the fpring of the year 1777, Dr. Crawford inftituted 
a feries of experiments, with a view to difcover the caufe 
of animal heat. In the courfe of his inquiry, he found, 
that blood contains a much greater quantity.of-fire, or of 
abfolute heat, than the elementary fubftances of which. it 
is compofed : hence he inferred, that this fluid muftmecef. 
farily attraét heat from the air, in the procefs of refpiration : 

the 
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In oïder to obtain the greateft poffible effeét 
from any combuftible body, it is neceffary that 
, ‘ail 


the pure air of the atmofphere muft therefore contain more 
heat, than the fixt air into which it is converted during that 
procefs ; and as it was well known, that the change pro- 
duced in the air by the inflammation of combuftible bodies, 
was in a variety of refpets, fimilar to that which ittunder- 
went in refpiration, he fuppofed, that the evolution of heat 
from pure air, was the caufe, not only of animal heat, but 
likewife of that of combuftion. ‘This fuppoñition was after- 
wards confirmed, in the fummer of the fame year, by ex- 
periments made to determine the comparative heats of ful- 
phur and oil of vitriol, of metals and their calces. 

Hence it appears, that fo early as the fummer of the year 
1777, the theory of animal heat and of combuftion, which 
is now generally received over Europe, was eftablifhed by 
Dr. Crawford, as an inference derived from fact and experi- 
ment. | | 

This difcovery he communicated to his friends at the 
univerfity of Glafgow, where he then refided. Inthe autumn 
of the year 1777, it was publickly known at Edinburgh ; 
and in the courfe of the winter, it was explained to a 
numerous aflémbly of the ftudents in the royal medical 
fociety. 

We are told indeed, that Mr. Lavoifier propofed. as a 
conjeéture, a theory nearly fimilar to Dr. Crawford’s, in a 
paper which is faid to have been read before the academy 
Of fciences at Paris in the year 1777; but we do not find 
any account of this theory in the tranfaétions of the aca. 
demy, till the year 1780. Admitting, however, that Mr. 
Lavoifier’s conjeéture was cocval with Dr. Crawford’s ex- 
petiments, it cannot ‘be affirmed with propriety, that he 
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all the parts of it, which are capable of com- 
bining with vital air, fhould unite with it; it 
is confequently neceffary, that there fhould be 
neither fmoke nor foot, this is principally to 
be accomplifhed by properly proportioning the 
inferior opening of the furnace, the fire place, 
and the chimney. | 

The current of air which fupports the com- 
buftion ought to have eafy accefs, but if the 
chimney be too large, the carbonic acid formed 
is not removed without fome difficulty, it re- 
mains in contaét with the fuel, and thus oppofes 
its combuftion. If the chimney be not fuf- 
ficiently high, a part of the hydrogen reduced 
to the form of vapour efcapes without being 
burnt; as do alfo the coaly particles which 
form the foot, hence arifes a diminution of the 
effe& which the inflammable body ought to have 
produced. A higher column of air rarified 
and rendered lighter by heat, and the conden- 
fation of the vapours of water and carbonic 
acid at the top of the chimney, would have 
concurred in producing a more rapid current 
of air. Thefe effefts are more particularly 
- obfervable in reverberatory furnaces, in which 
we cafily fee the importance of having the 
opening of the chimney properly proportioned 


is the difcoverer of what he is only faid to have conjec- 


tured. TT. 
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to the fize of the furnace, the power of which 
is fingularly increafed by adding pipes of a 
certain length to the top. But too long a 
. chimney occafons another inconvenience which 
we fhould be careful to avoid, for when the 
combuftible parts which rife, have time to cool 
below the degree of heat required for their 
combuftion, they conftitute à mafs, which by 
its weight impedes the circulation of the air. 

Thefe confiderations will appear minute to 
fome, but they may be often produétive of an 
œconomy that 1s too much negle@ed in the arts, 
in which heat is employed. An attention to 
the circumftances of combuftion merelÿ, is not 
fficient, it is alfo neceffary to endeavour to 
obtain all the advantage we can from the heat 
that is produced, fo that thé whole of what is 
difengaged by combuftion, may be as éffetually 
as poffible employed for the different purpofes 
required. 

There are fome bodies which téanfinit heat 
eafily, fuch as metals, while others on the con: 
trary conduét it flowly, and with difiiculty, 
fuch as glafs, earthen ware, bricks, and par- 
ticularly charcoäl.: On this property of char- 
coal, the celebratéd Dr. Black, to whom we 
are principally indebted. for our knowledge of 
the powers of heat, has conftrnéted a well con- 

VOL, L F trived 
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trived furnace, which I think it right to defcribe, 
as a model capable of a great variety of appli- 
cation. 

The furnace is compofed of plate-iron, which 
” ferves as a covering, coated internally with a 
compofition of one part argillaceous earth, and 
four parts charcoal ‘, of the thicknefs of from 
fifteen to fixteen lines; and in order to prevent 
its being deftroyed by the fire, it is covered 
with a coat of clay mixed with fand, of about 
eight lines in thicknefs, and which is capable of 
refifting the aétion of the fire. | 
In the fide of the afh-pit, an opening is made, 
to which a plate of brafs is adapted, with eight 
holes of different diameters, to each of which 
is fitted a brafs ftopper. The admiflion of 
air by one or other of thefe holes produces a 
more or lefs powerful combuition, and in order 
to regulate it at pleafure, we have only to 
employ a combuftible of an uniform nature, 
which Dr. Black finds in the coke of certain 
kinds of pitcoal. | 

The charcoal coat of the furnace prevents 


e The mixture which I have ufed, has confifted of nearly 
equal parts of charcoal duft and pure pipe clay, in which 
the clay was in the larger proportion. I have not been able 
to make a mixture in which the charcoal duft was in larger 
proportion adhere. T, 

the 
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the lofs of heat, which is almoft entirely em- 
ployed in producing the effe& we wifh: the 
regulation of the heat by the mode of giving 
accefs to the air, and the uniform nature of 
the combuftible fubftance, enable us to calcu- 
late not only the duration and power of the 
fire employéd in an operation, but even the 
quantity referved for every particular part of 
the operation. ” | 

À coating of charcoal might be applied to 
the indigo vats, inftead of wrapping them up 
in cloths, and alfo, to veflels in which we wifh 
to preferve for a long time the heat of any 
liquor, for this purpofe an earthen or glafs 
veflel is preferable to a metallic one, which 
more eafily tranfinits the heat to the furround- 
ing ait. © © à 

When water is reduced to vapour, it carries - 
- off a great quantity of heat, which it gives out 
on being again reftored to its liquid form, we 
may therefore by covering a boiling. caldron, 
fave à great quantity of heat which might be 
employed for various purpofes, and we might 
thus even procure a heat of an equable tempe- 
rature, as in à water bath. 

- One might conftruét either a fand bath, 
which might be ufeful in many operations, or 

P 2 a fuc- 
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a fucceffion of caldrons which require different 
degrees of heat, by. erefting a long furnace in 
fuch a manner that the fire being placed at one 
end, the flame and heatedair might be carried 
‘by a horizontal flue to the other extremity 
of the furnace, where the chimney,is placed, 
through which the air efcapes after having given 
off almoft all its heat. 

Even the heat communicated to the chim- 
neys in ordinary furnaces ought not to be loft, 
floves and drying rooms might be placed in 
the fituations through which the chimneys pafs ; 
“but inftead of trying to retain the heat in thefe 
chimneys, as is proper in furnaces, we ought 
to endeavour on:the contrary to rob them of 
it; thus the part which pañles through the 
place we wifh to heat, ought to be of metal ; 
but we fhould avoid carrying off the heat re- 
quired for the inflammation of the combultible 
vapours. 

After having given fome idea of the phe- 
nomena of combuftion,, and pointed out the 
means of employing the heat produced to the 
beft advantage, it remains that I.fhould con- 
fider the different kinds of combuftibles, in 
relation to the advantages they afford. 


In ! 
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In-order to comparelthe éffeët of different 
kinds of fuel, we maÿ employ the method 
defcribed by Mr. Lavoïfier*; this confifts in 
burning each fpecies of fuel in the fame fur- 
nace with a caldron adapted to it, into which 
acertain quantity of boiling water is put, and 
whatevaporates, is gradually replaced in each 
operation, by an equal :quantity fupplied by a 
cock. ‘The quantities of each fuel required 
for the-evaporation of the fame quantity of 
water are then compared. It is obvious, that 
the qualities of-the fuel, are proportional to 
the quantity neceflary for the produétion of 
the fame effe&, we have therefore: only to com- 
pare the quantity 6f fuel employed in each 
operation, with the refpeétive price of each, 
in order to determine which is moft advan- 
tageous, and ought to be preferred. In this 
calculation, it is of no confequence, whether 
we eftimate the: quantity of each fuel by weight 
or by meafure, provided we know its price. 

Inftead of evaporatifig à given quantity of 
water, we fhould obtain the refult we want, 
by burning either the fame weight, or the fame 
 meafure of each fpecies of fuel, and after- 
wards comparing the quantities of water evapo- 
rated, 

4 Mem. de l'acad, 1781: 
DE As 
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As the meafure and weight of fuel ought to 
be compared with the price it bears, and: as 
this varies confiderably in different countries, 
we can arrive at no invariable determimatior 
refpeéting that which it is moft advantageous 
to employ; in one place, it will be coal, æn 
another, wood or turf: the relative prices of 
thefe fubftances may varÿ in a very fhort time, 
by the opening of a canal, the working of a 
coal mine, or the deftruttion of woods. 

Many artifts entertain,.prejudices againft the 
ufe of pitcoal, but it îs fufficient to remark, 
that it is at prefent ufed in fo great à number 
of manufaétories, without producing any incon- 
venience, that it may doubtlefs be fubftituted 
for other fuel; but as in proportion to its bulk 
it affords much more heat, it will bé necef- 
fary to learn by praétice how to moderate its 
effets. | 

The conftruétion of furpaces in which coal 
is to be ufed, fhould be fomewhat different from. 
that of the furnaces ini common ufée. As it 
does not eafly inflame, it-réquires a grate which 
may afford a paflage to à current of air. 

Though it fhould be proved by experience 
that no advantage would arife, in + particular 
country, by preferring coal to wood, full it 
would be proper to recommend its ufe, becaufe. 

it 


= 


ART OF DYEING. 177 


it is verÿ. probable that the price of wood will 
continue te increafe, and on the contrarÿ; that 
that of coal will diminifh, becaufe the working 
of coal mines will be encouraged; and more 
fuccefsfully condu@ted, than has hitherto been 
the cafe in France, and becaufe we have reafon 
to hope that the number of canals, which would 
facilitate its carriage, will be multiplied. 

Pitcoak is reduced to the ftate of a true 
charcoal, by an operation called cokeing, which 
is analogous toithat employed in charring wood. 
This charcoal is of confiderable advantage in 
the furnaces for fmelting iron ore, for the pit- 
coal fwells and runs together when ftrongly 
heated, and thus chokes up the furnaces, in- 
conveniences whiéh do not attend it when re- 
duced. to coke ; but for other ufes, it is better 
to employ it ini its natural fate,, becaufe all the 
bitumirious oil which is burnt during the char: 
ring, is.carried off without producing any effé&, 
and befides, the operation itfelf requires labour, 
which is attended with expence. 

Peat may alfo bé charred, but this opera- 
tion prefents a dificulty which is not eafñly 
furmounted: when newly charred peat is ex- 
pofed to the air, it inflames fpontaneoufly like 
pyrophorus; this inconvenience however may 
be prevented, 

P4 What 
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What has been faid on the fubjeë& of pitcoal 
is applicable to turf; whenèver we can, it is 
better to employ it in its natural ftate, than be 
fubjeët to the expence of charring it, and at 
the fame:time’of lofing all that is confured 
in that operation, :which might have afforded 
heat. 
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AS: hôte is a great difference in colours, 
with refpeët to their power of reffting 
‘the aëtion of air and light; and asiit is in this, 
that their durability and goodnefs chiefly con- 
fit, independant of their brightnefs, it is of 
importance, in order to fecure the public con- 
fidence in the manufaéture, to be able by eafy 
means, to determine the degree of goodnefs in 
a colour.: Thefe means muft have appeared of 
fill greater importance, when the rigour of 
laws impeded the progrefs of induftry, and 
anxioufly eftablifhed the diftinétion between 
the dyers of durable and of fading colours. 

| By 
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By'a whimfical! effe&t of thefe regulations, à 
dyer of fading colours, might be liable to 
punifhment for-producingcolours of too du- 
rable à nature. :  -: 281 

L have but little:to add to the remarks of 
Hellot ; ‘he informs u#®6f the method em- 
ployed' by Dufay, whofe obfervations laid’ the 
foundation of the- regulations made on this 
fubjet, ‘and examines them with confiderable. 
acutenefs. 4 si 

“ As we have not been .able :exaëtly to 
« afcertain, either by the information of dif- 
“ ferent dyers, or by the perufal of the old 
“ regulations, the precife diftinétion between 
“ the colours of the ‘fading and the durable 
“ kind, we are under the neceflity, with a view 
“ of gaïining the knowledge we want, of adopt- 
“ ing a method, which though it is the moft 
“ tedious and difficult, is yet the moft certain, 
“ or indeed the only one upon which we can 
“ rely. The late Mr. Dufay of the royal 
“ academy of fciences, who had been felefted 
“ by government, as a perfon whofe labours 
might greatly improve the art of dyeing, 
“ made experiments on the fubjeët, by dyéing 
“ wool.of all colours, and even with dyes of 
“ all forts, ufed either for durable or fading 
colours ; he even fent to the different pro- 


3 “ vinces 
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vinces for fuch as are not employed at Paris ; 
and finally, hé colleéted moft of the different 
fubftances, which he conceived. might be 
employed in the art, and tried a very great 
nuinber of them, invelligating their good or 
bad qualities, vi paying any regard to 
the prejudices of the dyers. 

‘ His firft experiménts were mäde on woollen | 
yarn, but he afterwards ufed pieces of 
white cloth, which he found more fuitable 
to his purpofe. | 

“ With a view to know what coloùrs were, 
and what were not durable and fading, he 
expofed to the fun and air, for twélve days, 
fome patterns of all colours, which had been 
dyed in his own houfe with known compo: 


fitions. It appears that this time was fufi- 


cient for a trial of them, for the durable 
colours are not at all, or but little injured, 
while the fading ones are almoft entirelÿ 
obliterated ; fo that, after twelve days expo- 
fure tothe heat of the fun, and the dampnefs 
of the night air in fimmer, there can be no 
doubt as tothe clafs, in which each colour 
fhould be placed. 

“ But there ftill remained a diffitulty, which 
was this, that as all chefe colours had not 


been expofed to the air, precifely at the 
« fame 


« 
« 
« 


« 
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fame time and in thé fame feafon, fome 
might have had more fun, and conféquently 
might have fufféred à gréatér change in thé 
twelve days, than others éxpofed in moré 


cloudy ‘weather, or when thé’ daÿs were 


fhorter. But he difcovered à rémédÿ for 
this inconvenience, which removed all difi- 
culty and doubt as to the accuracy of the 
experiments ;. he chofe one of the worft 
colours, that ï$, one on which the fun had 
produced the greateft effe& in twelve days. 
This colour ferved as à ftandard in his éxpe- 


-riments, and whenever he expofed patterns 


t6 the air, he always expofed a piece of this 
fluff along with them; fo that he did not 
caleuläté by the number 6f days, but by 
the colour of his ftandard, always kéeping 
the pattern expofed, till it bad loft as much 
as that would have done, by twelve days 
expofuré in fummér. As he always noted 
the day of which he expofed his patterns, 


“he was led to obferve, that in winter it was 
“ only neceflary to leave them four or five 
“ days longer expofed to the air than in fum- 
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mér._ Bÿ purfuing this method, ke removed 
all doubt as to the accuracy of his expe- 
riments, In this trial by expofure to the 
air and to the rays of the fun, he had a 

cul 
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“ Ml further -obje@, which was; to find the 


4€ 


proper proof for each colour ;' what is called 
‘proof (deboulli *) is the trial of a ftuff with 
a view to difcover whether ‘its dye be per- 
-manent or not: à pattern is boiled with 
‘alum, tartar, foap, vinegar, lemon juice, &c. 


and its quality. is judged..of, by the effe& 


thefe fubflances produce. ‘Thé proofs ufed 
in.1733 were {o infuflicient, that they did 


-not even affift Mr. Dufay in difcovering 


more certain ones, they even deftroyed fome 
good colours, while they produced very 
little effeét upon the bad; fo that he was 
obliged to fix upon, feveral,-each of which 
ferves for a great number of colouts. The 
following is a fhort defcription of the method 


‘ he purfued, in order to difcover them. 


« After having obferved the effect of air 


_on each colour, whether good or bad, he 


tried. the fame ftuff with different proofs, 
and ftopped when he found one which pro- 
duced the fame effe& with .the air; then 
noting the weight of the ingredients, the 
quantity of the water, and the length of the 
trial, he was fure to be able to produce on 


a colour, an effe& equal to that which the 


air would have produced, fuppofing it had 


a Sometimes called by our artifts bof/img. 
« been 


# 
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been dyed in the fame way with his; that'is, 
according to the methods employed by the 
dyers of true and falfe colours. Having thus 
examined all the colours, and all the ingre- 
dients employed in dyeing, he found out a 
method, which may be confidered as accu- 


rate, of diftinguifhing the good or bad 


qualities of each colour, by making, by 
means of the proof, a fort of analyfs of the 
materials which compofed it. We cannot 
without injuftice, refufe to acknowledge, 
that the means Mr. Dufay employed, in 
the difcovery of thefe proofs or tefts for 
colour, are ingenious; for the trial by air 
and fun, cannot be made on thofe, where'ît 
is neceffary to judge immediately, whether 
a ftuff expofed to fale at a fair or elfewhere, 
as of a true dye, be really fo or not. 

« The proofs mentioned in the new regu- 
lations, made in confequence of Mr. Dufay's 
memoirs, difcharges in a few minutes, as 
much of a colour, when itis not dyed of a 
durable colour, as would be loft by twelve or 
fifteen days expofure to the air. But as gene- 
ral rules for fuch trials muft be liable to many 
exceptions, which either cannot be forefeen, 
or though forefeen, cannot be particularized, 
without the-rifk of caufing confufion, or of 


“affording 
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< affording matter for innumerable difputes, 


LJ 
" 


«ce 
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it follows, that thofe rules confidered perhaps 
as too gencral, are alfo too fevere in many 
cafes, wherein light colours require falts, 
or quantities Of falts, which fhall be lefs 
active than thofe neceffary for deep or 
loaded colours (chargées), which may allow 
a confderable portion of their colouring 
matter to be carried off by a proof, with- 
out fhewing any very vifible alteration. It - 
would therefore have been necéffary, to 
prefcribe a proof for almoft every fhade, 
which from their infinite variety, would be 
impoflible. Thus the air and the fun, will 
always be the true teft; and every colour 
which is not changed by them, ina certain 
length of time, or which, by expofure, 
acquires what the dyers call a body {foxd) 
ought to be confidered as a ftanding colour, 
even though ïit fhould be confderablÿ 
changed by the proofs prefcribed by the 
new regulation. Of this we have an ex- 
ample in fcarlet; as foap almoft entirelÿ 
difcharges this colour, it has been fubmitted 
to the trial by alum ; and when it has been 
dyed with cochineal alone, : without any 
mixture of other ingredients, it ought to 


affume a purple colour, in a boiling folution 
2 5, 0h 


“ 
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of alum: if fcarlet be expofed to the fun, it 
lofes fome of its brightnefs, and becomes 
deeper ; but this deep fhade is not fimilar 
to that imparted by alum. : Proofs then, 
in certain cafes, cannot be fubflituted for 
the aëtion of the air and fun, at leaft, fo far 
as refpeëts fimilarity of effeét. 

“ By means of brafil wood, which like 
almoft all the other woods loaded with co- 
lour, gives a fading dye, 1 prepared a red, 
which was much finer than the madder reds, 
and as bright as thofe made with kermes ; 
this red remained expofed to the air for the 
two laft months of the year 1740, which 
were very rainy, and for the two firft of 
1741: and notwithftanding the rain and bad 
weather it flood, upon account of its pecu- 
liaf préparation which will be mentioned in 


“ the proper place, and was fo far from lofing, 


ES 


that it acquired body. Yet this fame red 
which is fo durable in the air, does not refift 
the trial by tartar. Would it then be proper, 
to profcribe this colour, becaufe that falt 
difcharges it, or are the ftufs we employ for : 
clothing intended to be boiled with tartar, 
alam, or foap? I do not however mean 
to difapprove of the trial by proofs ; they 
are ufe:ul, becaufe they are ready, but there 


are 
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“are cafés in which they ought not to ferve 
as a ground for pronouncing a fentence of 
confifcation ; efpecially when they cannot 

% fhew, that a colour which fhould have been 
 dyed with materials for durable colours, has 
“ been dyed with thofe of a fading nature.” 

_ It is therefore evident, that-there has been 
“hitherto only one fure mode of determining 
the durability of colours, that is, expofure to 
the. aétion of the air, fun, and dew, for a 
certain length of-time : proofs, whatever pains 
-may be beftowed on the choice of them, can : 
only be applicable to the procefles performed 
agreeably to the regulations, and not to thofe 
- which have been difcovered or improved fince 
they were made. . | 

The oxygenated muriatic acid affords à 
quick and eafy method of determining the 
degree of durability a colour may. poffefs, 
becaufe it aëts like the air itfelf: thus, when 
we wifh to examine a colour, we need only 
put a pattern of the fluff into oxygenated 
muriatic acid, along with a pattern of the fame 
colour which has been dyed properly; the 
comparative power of refifling its attion, fhewn 
by the colours of the two patterns, becomes 
the meafure of their goodnefs; but as this 
liquor has a very ftrong aëtion on the colouring 

particles, 
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particles, it muft be employed in a very dilute 

flate. This proof has alfo the advantage of 
fhewing us very nearly the fhades and changes 

through which a ftuff muft pafs, when it comes 
to be aëted upon by the air. Still however, were 

it neceflary to examine a colour juridically, 

I fhould not venture to rely entirely upon the 

action of the oxygenated muriatic acid, and 

would only decide with confidence, from the 

refults afforded by expofure to the air. 

In order to try the colours of filk, it is 
generally thought fufficient, to expofe them to 
heat in acetous acid, or lemon Juice ; and they 
are confidered as good and permanent colours, 
if they fland this teft ; and indeed, when the 
woods or archil alone have been employed, 
the colours are made red by the aëtion of a 
vegetable acid, but if the folution of tin has 
been ufed to dye with thefe fubftances, the 
colour which has been prepared in an acid 
» liquor, is not afterwards affefted by vegetable 
acids, and in that cafe a colour may be reputed 
good, which has been much lefs expenfive, and 
will prove lefs durable ; fo that for filk al{o, 
we muft employ the oxygenated muriatic acid, 
and more efpecially expofure to the air. 

There is alfo another kind of proof, which 
féems to me very ufeful; it is intended for 

Voz. I. Q enabling 
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enabling us to eflimate the comparative goodnefs. 
of colouring fubftances of the fame kind. We 
have hitherto been confined to mere infpetlion, 
or to fome other marks, which afford only 
uncertain indications, and. could by no means 
furnifh a fcale of comparifon. The oxygenated 
muriatic acid feems to anfwer this purpole, as 
completely as could be defired ; becaufe when 
we compare indigo with indigo, the nature of 
the colouring particles is the fame, or nearly 
the fame, and no foreign affinity can interfere, 
to prevent the a€tion of the oxygenated: muri- 
atic acid from determining the RSRP HAN 
quantity of colouring matter. 

If it fhould happen, that any conle ble 
difference occurred, even in the nature of 
colouring particles fuppofed to be the fame, 
it is very probable, that. the ation, of the 
oxygenated muriatic acid, would ftill be a. MEA- 
fure of their comparative goodnefs, 

When therefore we wifh to. compare together 
two or more colouring fubftances of the fame 
nature, and to determine the relative quantity 
and. quality of the colouring particles in, each, 
we need. only compare the quantities.of the fame 
oxygenated muriatic acid, required to produce 
the fame degree of deterioration in an equal 
weight of cach; the quartier of thefe fub- 

fances, 
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flances, or the quantity of colouring particles 
they contain, are direétly proportionate to the : 
quantities . of liquor required to produce the 
fame effet on each; but in this experiment, 
it, is neccflary, that the colouring matter of 
each fubftance fhould have been diffolved in a 
proper liquor, and that all the circumftances 
in, the procefs of comparifon, fhould be f- 
milar. ste Di ec 
If we wifh for example to compare feveral 
kinds_ of indigo, we take an equal weight of 
each, powder them carefully, and put them 
into feparate matrafles, with eight times -their 
weigbt of concentrated fulphuric acid : thefe 
are to be kept for twenty-four hours in a heat 
of from, thirty to forty degrees (190 to:122 
Farhenheit) for which purpofe a dunghill may. 
> be employed : each. folution. is then to be 
diluted with quantity of water, filtered, and 
the refidua found on:the filters to be colleëted, 
and ground in a glafs mortar, and again di- 
gefted with the addition of a little more ful. 
phurie acid : the lat folutions are alfo diluted 
with equal quantities of water, filtered, and 
- cach added to its correfponding liquor ; finally, 
» to cach folution is added as much OXygenatec 
Muriatic acid as will difcharge the colour, or 
rather bring them all to the fame fhade of 
Q 2 yellow. 
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yellow, The qualities of the different kinds 
of indigo, are proportionate to the quantities of 
oxygenated muriatic acid required to deftroy 
their colour. 

The proofs of fuch colouring particles as 
are foluble in water, are much more fimple ; 
it is only requifite after having exhaufted them 
as much as poflible, to mix oxygenated muriatic 
acid with equal bulks of the decoëtion of the 
fame weight of each fubftance, and to compare 
the quantity of acid required to bring them all 
to the fame hue. 

Whatever uncertainty may attend the em- 
ployment of the proofs prefcribed by the regu- 
lations in many cafes, I am very far from 
condemning their ufe entirely; for I fhould 
think it unjuft, that a colour which might 
ftrike us by a fugitive brightnefs, fhould be 
preferred to a ftanding colour, prepared at a 
much greater expence, and with a ftriét regard 
to honefty. 

How are we to reconcile the interefts of 
commerce, and the freedom from reftraint 
which induftry demands, with the fecurity of 
the confumer? This is a problem of difficult 
folution, and that requires all the prudence of 
the legiflature ; and though a fubjeë foreign to 
my prefent purfuit, it is perhaps my duty to 

mention 
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mention the ideas which have occurred to me 
refpeëting it. 

That part of the regulations which De 
to black, ought, I think, to be retained, be- 
caufe the proof recommended is proper for 
determining whether the cloth has received 
a blue ground, and of what intenfity that 
has been. 

That which refpeëts fcarlet, and the fhades 
approaching to fcarlet, ought to be fup- 
preffed, as taking it for granted, that pinks 
(langouftes) for example, are to be made with- 
out employing fuftic or other yellow ingre- 
dients, which is impoflible, or which at leaft 
cannot be accomplifhed, without incurring 
inconveniences as great as thofe which would 
arife from the fading nature of the colour of 
the ingredients. With refpeët to thefe colours 
I conceive we may truft merely to the beauty, 
of which every body is a judge ; becaufe we 
cannot fubftitute any thing for cochineal, with- 
out injuring the brightnefs of the colour. 

Soap is mentioned as the proof for greens ; 
but we thus profcribe the Saxon greens, which 
do not ftand this proof, but are efteemed on 
account of their brightnefs, though they are 
lefs durable than the greens dyed in the blue 
vat (bleu de cuve). 


0 3 I fhould 
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I fhould wifh that all modes of dÿeing were 
equally permitted, that the diftinétioh Betwéen 
grain and other dyers was abolifhed, as it tan 
no longer be preferved, fince tie ingredients 
allotted for falfe or mock colours, are now 
frequently employed for flanding colours, that 
cach artift might give the greateft fcope to his 
induftry and fpeculations ; but that thé public 
fhould be informed by à mark, of thé colours to 
be relied upon as durable ; that confequently, 
thofe colours which had flood the teft of the 
proofs eftablifhed by law, fhould be marked 
with à lead, déclaring the to be trué or 
ftanding colours, whatever procefs might have 
been employed in dyeing them ; 

That thofé which fhould be offered as fland- 
ing Or true colours, but yet fhould not be 
found capable of fuflaining the préféribed 
proofs, fhould merely be réferved for the trial 
by expofure to thé air ; 

That if they fupported the ation of the air, 
as well as à pattérn of the fame colour of. 
known goodneff, théÿ fhould fill be marked 
with the lead as ftanding colours ; 

That in fuch a cafe, which would occur but 
very rarely, a chemift fhould be employed to 
prépare a proper reattivé for immediately dif- 
tinguifhing that kind of dye. 

ses I fhould 
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Ï fhould prefer to molft of the tefts which 
have béen recommended, that of the oxy- 
genated muriatic acid, which is more fimple, 
more indicative, and more general, being ap- 
plicable to colours in filk, cotton, and wool ; 
but I fhould wifh, before it was adoptéd, that 
its Excellence fhould bé eéftablifhéd, bÿ à great 
number oftrials madé in prefénce of feveral 
dyers and mérchants, and that the conclüfñons 
drawn from thém, when the proof turned oùt 
üfifavourable, fhould alfo be only provifional. 
The proofs prefcribèd in the régulations, may 
however be advantageoufly employed on cer- 
tain occafions: it is pofliblé to render them 
more accurate ànd ‘€to direét th&ir application - 
more judicioufly, and I have not a fufficient 
confidence in thé ideas which I have juft ftated, 
to décide, that better methods can be fubfti: 
tutéd: théfé confiderations have determined 
mé to mention them. 

In making the proper comparifon, whatevér 
mode of trial we adopt, we ought to employ à 
pattern, Of not only the fame colour, but one 
which is véry nearly ofthe fame kind of fu, 

Cotton and linen ftuffs, which are to be 
leyed, muft be tried by means of alkalis, 
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Refpe£ing the Ufe of Proofs for Wool and 


Woollen Stuffs. 


S it has been found, that the method 
for proving the dye of cloth, ferges, 
and other woollen goods, prefcribed by the 
thirty-feventh article of the regulations for 
dyers of true and ftanding colours, publifhed 
in Auguft 1669; and by the two hundred and 
twentieth and following articles of the gene- 
ral inftruétion of the 18th of March 1671, 
for dyeing wool of all colours, and for the 
culture of the drugs and ingredients employed 
in that art, is not fufficient to fupply the 
means of forming an accurate judgment of 
the goodnefs or badnefs of many colours, 
and that this method may moreover fome- 
times lead to error and give rife to difputes, 
various experiments have been made, by 
order of his majefty, on the wools defigned 
for the manufaéture of tapeftry, in order to 
afcertain the degree of goodnefs of each co- 
lour, and the proofs beft fuited to each. 
“ For this purpofe, fine wools have been 
dyed of all colours, both in true and falfe 
or mock colours, and have been expoñfed 
LL to 
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to the aëtion of air and ofthe fun for a proper 
length of time. 

« The good colours were not at all changed, 
whilft the falfe were more or lefs difcharged, 
in proportion to their degree of badnefs; 
and as no colour ought to be reputed good, 
but in proportion to its power of refifling 
the aftion of the air and of the fun; this 
proof has been the ftandard for, deciding, 
refpeëting the goodnefs of different colours. 
«“ On the fame wools, patterns of which had 
been expofed to the air and fun, different 
trials by proofs have been afterwards made, 
and it has been immediately perceived, that 
the fame ingredients could not be indiferimi- 
nately employed as proofs for all colours, 
becaufe it fometimes happened that a colour, 
the goodnefs of which was afcertained by 
expofure to the air, was confiderably changed 
by the proof, while a mock colour refifted 
the aétion of the very fame teft. 

‘“ Thefe different experiments pointed out 
the inutility of lemon juice, vinegar, four 
water*, and aqua fortis, on account of the 
impoflibility of afcertaining the degree of 
acidity of thefe liquors ; and it appeared to 
be the fureft method, to ufe common water 


« Of this, fee the preparation, chap. xii. T. 
< with 
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with ingrediénts 6f ah uhiform degree of 
ftrength. | 

“ {n purfuing this obje@, it has been thought 
neceffary to divide all the colours of which 
wool can be dyed, whether in grain or other- 


‘ wife, into three claffes, and to détèrmine the 


ingredients to be employed as proofs of the 
colours comprehended in each: 

« The colours of the firft clafs, aré to be . 
proved by roman alum ; thofe of the fécond, 
by white foap; and thofe of the third, by red 
tartar. 

« But it is not fufficient, with a view of 
afcértaining the goodnefs of a colour by a 
proof, to émploy for that purpofé, ingrèdients 
of an uniform power; it 1$ likewife necéffäry 
that the duration of the opération, and even 
thé quantity of liquor fhoüld be fixed; for 
a gréatér or lefs quantity of wâtér, confidérably 
diminifhes or incréafes the aëtivity of the in- 
gredients. ‘The procellés for différent proofs, 
fhall be what the following articles dire. 


ARETV CL ET 


. & The proof with roman alum fhall be as 


«ce 


follows : 
« A pint 
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« À pint of water with half an ounce of alum, 
muft be put into a pan or other earthen vef- 
fel, which is to be placed on the fire, and 
when the water boils brifkly, the wool to be 
proved muft be put into it, and left to boil 
for five minutes ; after whichitis to be taken 
out and wafhed in cold water: the weight of 
the pattern fhould be about a dram. 


AR MDN CAL E dal 


« When feveral patterns are to be proved at 
the fame time, the quantity of alum and 
water muft be double or even triple, which 
will produce no change in the power or ef- 
fe& of the proof, provided the proportion of . 


‘alum and Water be ôbfervéd; fo that there 


be always half an ounce of alüm to each pint 
of water. | 


AR TA € L Ro: IT. | 


“ The proof with white foap fhall be as 

follows : 

«“ Two drams of white foap, eut into fmall 

pieces, muft be put into a pint of water, 

and when the veflél is fet on the fire, the 

water muft bé ftirréd about with à ftick, in 
74 “ order 
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order to make the foap diflolve; when it is 
diflolved, and the water boils brifkly, the 
pattern of wool is to be put in, which muft 
likewife be boiled for five minutes, reckon- 
ing from the time of putting it in, which 
muft not be till the water thoroughly boils. 


ART TACIHLAE LS eV, 


“ When feveral patterns of wool are to be 
proved together, the method prefcribed 
Art. II. muft be obferved; that is to fay, 
to each pint of water, two drams of foap 
muft always be added. 


A RP LT OCR EVE 


“ The proof with red tartar, is to be made 
precifely in the fame way, and with the fame 
quantities and proportions, as the proof with 
alum; taking care, however, to powder the 
tartar well, before it is put into the water, 
that it may be entirely diflolved before the 
pattern of wool is put in. 


AR PE. Cri ES NRC 


“ The following colours muft be proved 


“with roman alum, viz. crimfons of all 


« fhades, 
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« fhades, venetian fcarlet, flame-coloured fcar- 
« Jet, cherry-coloured and other fhades of fcar- 
« Jet, violets and gridelins, gris de lin, of all 
« fhades, purples, pinks (/angoufles) jujubes, 
pomegranate flower, blues, flate grays (ar- 
doifés) lavender grays (lavandés) violents, 
vineux, SC. 


= 
“ 


= 
a“ 


a“ 
“ 
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«& If, contrary to the regulations refpeéting 
“ dyes, any ingredients for mock colours fhall 
« be employed in dying fine wools of a crimfon, 
«“ the deception will be eafly difcovered by the 
“ alum proof, which only deepens the fine 
“ crimfon, that is, gives it a gridelin tinge, 
“ while it deftroys the lighter fhades of the 
“ falfe crimfon; fo that this proof diftinguifhes 
“ with certainty, the mock from the true crim- 
“ fon. 


ART LCL EE PORp 


“ The kermes or grain fcarlet, commonly 
“ called vesetian fcarlet, is not at all injured 
“ by this proof; it deepens the flame-co- 
“ Joured or cochineal fcarlet to a purple, 
“ and makes the low fhades more intenfe, 

«ce fo 
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fo, that they acquire à gridelin tinge. It 
almoft entixely deftroys the falfe brafil fcar. 
let, and reduces it to a colour refembling 
the outer coat of an onion: on the deep 
fhades of this falfe colour, Lt produces a flill 
more fenfble effect. 

« The fame proof almoft entirely deftroys 
all the fhades of the fcarlet dyed with Zourre. 


A R EL l'O Lr'ESUZe 


<, Although violet is not à fimple colour, but 
is made up of fhades of blue and red, it ne- 
verthelefs is fo important a cojour, that it 
deferves a particular examination. The 


roman. alum proof produces. fcarce any ef, 


fe& on the fine violet, while it, very much. 


injures the falfe; butit is neceffary to eb- 


ferve, that it does not always, difcharge the 
colour of the falfe violet in an equal degree, 
becaufe fometimes that colour has been pre- 
pared by a ground of pañtel or indigo, and 
this ground being a ftanding dye, is not re- 
moved by the proof; the rednefs however 1s 


: effaced, the brown fhades become, almoft 


blue, and the pale fhades of a difagreeable 


: colour refembling wine lees, 


ARTICLE 


” 


La) 


" 
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ARTICLE bris 


« With regard to the half grain violets, pro- 
hibited by the prefent regulation, they are to 
be claffed with the falfe violets, and are 
equally incapable of refifting the proof. 


AREA CÉL:E: EXT: 


« The good gridelins may be diftin- 
guifhed from the bad in the fame manner, 
but the. difference is flight; the former only 
lofe a.little lefs than. ho dyed of a mac 
colour. 


AURA NC EE VTT 


« The good purples ftand the proof by aium 
- perfettly, whereas the, bad, lofe the greateft 
“ part of, their, colour. 


AR :Bol-C dE EH KINE 


- The colours of langoufte (piuks) jujubes, 
“ pomegranate flowers, will incline to purple 
« after the proof, if they, have been, dyed. with 
“ cochineal, but will grow confiderably paler, if 
TTC, 
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fuftic, the ufe of which is forbidden, has 
been employed. 


ARETOLE 0 


“ Good blues, whether dyed with paftel or 
with indigo, lofe none of their colour, while 
the mock colour is in a great meafure dif- 


charged. 
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MASTER grays (ardoifés) lavender grays (/a- 


vendés) violents, vineux, lofe almoft the whole 
of their colour, when of the mock kind; 
but remain perfettly unchanged when good. 


À Rs Bols CE SNA 


“ The following colours are to be proved 
with white foap; viz. yellows, jonquilles, 
lemon and orange ‘colours, and all thofe 
fhades that incline to yellow; all the fhades 
of green from the yellow green (pomona 
green) verd naïflant to cabbage and parrot 
green (vcrd de perroquet) madder reds, cinna- 
mon, and fnuff colours, and the like, 


ARTICLE 
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ARTICLE. XVI. 


& This proof fhews perfeëtly, whether yel- 
« lows and the fhades allied to them, are true 
“ or mock colours, for it carries off molit of 
«“ their colour when they have been dyed with 
“ french berries (graine d'Avignon) *, annotta, 
“ turmeric, fuftick (fwflet)°, or faffron, the ufe 
“ of which for true colours is prohibited ; but 
“ jt does not change the yellows dyed with 
“ faw-wort (/arette)‘, dyers broom (gencftrolle) 5, 
“ bois jaune *, weld (gaude) ;, and fenugreek*. 


AUR TICLE. XIKX. 


“ The fame proof will alfo difcover com- 
“ pletely the goodnefs of greens, for the mock 
“ ones lofe almoft the whole of their colour, 
“ or become blue, if they have had a ground 
“ of indigo or pañtel; but thofe of the true 
“ kind lofe fcarce any of the colour, and re- 
“ main green. 


b Rhamnus infeétorius,——© Bixa orellana, d Curcu- 
ma longa—— According to the author,. Rhus Cotinus, 
vide notes to pages 268 and 281, Vol, I1.——" Serratula 
tinétoria, 8 Genifta tinétoria.——b Morus tin@oria, 
Called by our botanifts and dyers ffe. i Refeda lutecla. 
——* Trigonella fenugrecum. T, 


Vot,rI: R ARTICLE 
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“ Pure madder reds do not lofe any of their 
colour by the proof with foap, which even 
renders them more beautiful ; butif brafil- 
wood has been mixed with it, they lofe co- 
lour in proportion to the quantity of it which 
has been employed. L 


ARTICLE XXI 


& Cinnamons, fnuff colours, and others of 
the fame kind, are fcarcely affeéted by this 
proof, when good, but lofe much of their 
colour, if annotto, fuftic, or fonte de bourre, 
have been employed. | 


AURA CLEMENT 


« The proof by alum can be of no ufe and 
may lead to error with refpeét to many co- 
lours of this fecond clafs, for it does not 
injure fuftic or annotto, which cannot refift 
the aétion of the air, but carriès off a part 
of the colour of faw-wort and of weld, which 
notwithftanding, give very good yellows and 


‘ greens, d 
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ART FOFE XXI. 


& All fawn and root colours are proved with 
red tartar: under this title are included all 
thofe colours which do not proceed from 
the five primitive colours; they are made 
with walnut peels, walnut-tree root, alder ! 


bark, fumach or roudoul, fanders and foot ; 


each of thefe ingredients affords a great num- 
ber of different fhades, all of which are com- 
prehended in the general name of fawn or 
root colour. 


PERS PTT CEE RERO 


“ The ingredients mentioned in the pre: 
ceding article are all good, except fänders 
and. foot, which are. fomewhat inferior, and 
which make the wool harfh, when employed 
in t00 large à quantity: all that the proof 
therefore can do in thefe cafes, is to fhew 
whether they have been overloaded with fan- 
ders or foot, for then, they lofe confiderably 
by the proof with tartar: and if they have 
been dyed with the other ingredients, or 
with the addition of a moderate quantity of 
fanders or of foot, they ftand much better. 


1? Rhamnus frangula. TT, 
R 2 ARTICLE 
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As black is the only colour which cannot 
‘ be referred to any of the three claffes above- 
‘ mentioned, fince it is neceflary to employ 


a much more aétive proof to difcover whether. 
the wool has had a deep blue ground, agree- 
ably to the regulations, the proof is to be 
made in the following manner: an ounce of 
foman alum, and as much red tartar, in the 
form of powder, are to be put into a pound 
or pint of water, and the whole made to 
boil, the pattern of wool is to be put in, 
and a brifk ebullition continued for a quarter 
of an hour, it is then to be wafhed in cold 
water, when it will be eafy to difcern whether 
it has had the proper blue ground, for if fo, 


the wool will remain of a blue colour ap- 


proaching to black, but 1f otherwife, it will 
become very gray. 


À RTC Er XXVE 


« Asit is cuftomary in fome cafes to brown 
colotirs with galls and copperas, and as this 
operation called browning, érunilure, which 
ought to be permitted'in dyeing durable co- 
Jours, may produce particular effe&s in the 


proofs of thefe colours ; it is to be ob- 
« ferved 
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« ferved that though after the boïling, the li- : 
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quor fhould appear loaded,with the dye, 
from its having carried off the browning, the 
wool is neverthelefs to be confidered as dyed 
properly, if it has retained its body; if on 
the contrary, it lofes its body, or its ground 
of colour, it muft be declared a mock co- 
lour, 


AR Te C L'E °XXVII. 


“ Although the browning with galls and cop- 
peras is of a durable nature, yet as it. com- 
monly renders the wool harfh, it is proper 
rather to employ as much as poffble the ufe : 
of the indigo or pañtel vat. 


at LUE to Qi ES AE ED CV 6 1 


“ The common grays dyed with galls and 
copperas ought not to be fubmitted to any 
trial by proofs, becaufe they are true co 
lours, and cannot be dyed otherwife; but 
care muft be taken to gall them firft, and to 
add the copperas to a fecond bath not nearly 
{o hot as the former, becaufe in this way, they 
are rendered more beautiful and more fixed 
aflurés.” 


R 3 SECTION 
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Of Chemical Agents employed in Dyeing. 
OPEN A TP RORUME 


Of Acids. 


CIDS are known by their fharp tafte, by 

their reddening the blue colour of {ome 
vegetables, fuch as that of turnfole, and {yrup 
of violets, and by the effervefcence they occa- 
_ fion when mixed with calcareous earth and 
alkalis not in a cauftic ftate. 

A great number of acids are already known, 
and probably many more will be difcovered by 
chemifts, but we fhall fpeak only of thofe 
which are ufed in dyeing, and we fhall defcribe 
only thofe properties, which it is neceffary to 
know, in order to appreciate their ation or di- 
reét their ufe in this art. 


À ROP'T CES 


Of tbe Sulpburic or Vitriolic Acid. 


THE pure fulphuric acid is without fmell, 
without colour, tranfparent like water, and has 
: an 


\ 
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an un@uofity refem! Ung oil, when it is concen- 
trated ; whence it has the name of oil of vitriol, 
an appellation which might lead to fome mif- 
chievous miftakes refpeéting its nature. 

This acid was formerly obtained from the 
fulphat of iron, or vitriol of iron, by diftilling 
it with a ftrong fire, whence it had the name of 
vitriolic acid; but at prefent, almoft all that is 
ufed in the arts, is obtained from fulphur by a 
much lefs expenfive procefs. This acid is the 
refult of the combuftion of fulphur, which, while 
it burns, is combined with the bafe of vital air 
or oxygen, which exifts in atmofpheric air, and 
_ in nitre, of which laft a certain quantity is added 
to the fulphur *. The mixture of fulphur and 
nitre is inflamed, and the vapours are received 
in a chamber, the infide of which is lined with 
lead, and the bottom of which is covered with 
water; the vapours which are collefted, and 
unite with the water, form fulphuric acid, which 
is to be confidered as fulphur completely burned, 

The fulphuric acid, on being taken from the 
 Jeaded chamber, is not in a concentrated ftate, 
but is mixed with a certain fuperabundance of 


2 Mr. de Morveau has pointed out a procefs in which 
nitre is difpenfed with (Encyclop. pag. 359.) ; and it ap- 
pears that a fimilar procefs is in ufe in England, Journal 
de Phyf, Septembre 1790. 


R 4 water, 
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water, and ît has the fmell of the fulphureous 
acid, which differs from fulphuric acid in not 
being faturated with oxygen ; it contains like. 
wife a little nitrous acid, which comes from 
the nitre which had been mixed with the ful- 
phur. If it be expofed for fome time to the 
air, the fmell of the fulphureous acid is diffi- 
pated ; but to remove this fmell, and a part 
of its water at the fame time, it is evaporated 
in open veflels. 

A very fmall quantity of vegetable or animal 
_fubftance gives the acid a brown colour, and 
what is met with in the market, is never quite 
Himpid ; but it may be made fo, by boiling it 
a little while in a retort. By this operation, 
we take away at the fame time a portion of 
nitrous acid, which is met with in the common 
fulphuric acid, and a portion of water; it 
becomes colourlefs and tranfparent, and the 
concentration is proportioned to the quantity 
of water that has been diftilled from it. If 
we wifh to have it perfeétly pure, it is ne- 
ceffary, after having feparated the firft portion 
which is weakly acid, to continue the diftillation 
to drynefs, when there remains a little alkali, 
which came from the nitre, and which is united 
with an excefs of fulphuric acid, a combination 
known by the name of acidulated Julphat of 


pot-afh ; 
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pot-afb ; there is often found likewife a little 
fulphat of lead. 

For this reétification we ought to choofe a 
low necked retort, and to fix it well in the 
furnace, that the motion which the ebullition 
of the acid occafons, may not break it. If 
this accident fhould take place, it is proper to 
withdraw ourfelves to a diflance quickly, in 
order to avoid the fulphureous vapours which 
are evolved in abundance, when the acid falls 
upon the burning coals. 

The fulphuric accid attraëts ftrongly the 
humidity of the air, and to preferve it in a 
concentrated ftate, it muft be kept in veflels of 
glafs clofely ftopped. 

When itis mixed with water, a great degree 
of heat is produced, fo that the mixture muft 
be made gradually, left the veffel fhould break. 
To make the mixture complete, it is neceffary 
that the liquor be well ftirred with a glafs 
rod, for notwiflanding the ftrong attraétion 
of this acid for water, the difference in the 
fpecific gravity of the two fluids, is an obftacle 
to their mixture. 

The fulphuric acid highly contentrated, has 
a fpecific gravity nearly double that of diftilled 
Water. When itis weak, that is, diluted with 


a good 
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a good deal of water, the fallacious name of 
{pirit of vüriol is given to it. 

* In order to obtain uniform refults, it is 
right to employ for the fame operations, ful- 
_ phuric acid of the fame degree of concentra- 
tion. Its fpecific gravity may be afcertained 
by the areometer of Farhenheit, but it is more 
- expeditious, and it 1s fuficient to employ that 
of Mr. Baumé, which is fo well known. 

The acid is to be put into a cylinder of 
glafs, and the areometer for falts is to be im- 
merfed in it ; the heavier the liquor is, the lefs 
is the areometer immerfed, and the degree of 
the fcale even with the furface of the liquor, 
points out the degree of concentration.  Sixty- 
eight degrees of this areometer point out à 
highly concentrated fulphuric acid ?. | 

Hitherto we have ufed the fulphuric acid in 
dyeing, only to diflolve indigo, and for this 
purpofe, a very concentrated and pure acid is 
required ; but a good deal is employed to 
prepare cotton ftuffs for printing, and in the 
bleaching of linen and thread, either by the 


b This degree, eftimated by one of thofe inftruments 
which I got from France, but the açcuracy of which I 
cannot anfwer for, correfponds to 1,840, the fpecific gravity 
of diftilled water being taken as 1000. x LÉ 


2 oxygenated 
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oxygenated muriatic acid, or by expofure on 
the grafs. It has not been yet ufed in France 
for this laft purpofe, though it has in England 
a long time, according to Dr. Home ; and the 
experiments which have been made in bleach- 
ing by the oxygenated muriatic acid, prove 
that it may be fubftituted for four milk, which 
is ufually employed in this country. 

For thefe laft purpofes, a very concentrated 
fulphuric acid is not required ; 1f then, we are 
in the neighbourhood of a manufaêture of 
fulphuric acid, it is more advantageous to buy 
it before it has been concentrated, and to fave 
the expence of this operation; but if at a 
diftance from fuch a manufaëture, it may be 
more advantageous, by leffening the expence 
of carriage, to purchafe it in a concentrated 
ftate. | 

Sulphuric acid forms different compounds 
with alkalis, earths, and metallic fubftances. 
In order to point out the acid principle in 
thefe compounds, the name of fulphats is 
given to them; thus the combination of the 
vegetable alkali or pot-afh, ïs called fulphat 
of pot-afh. We fhall hereafter treat particu- 
larly of the fulphats which are ufed in dyeing ; 
at prefent we fhall mention two, the names of 
which fometimes occur in works on that art. 


The 
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The fulphat of pot-afh or vitriolated tartar, 
has a bitter and biting tafte : it requires fixteen 
parts of water at fixty degrees of Farhenheit to 
diflolve it: it is contained in the afhes of 
many vegetables. Hellot confidered it from 
its fmall folubility, as proper for fixing colours 
in the pores of cloth; but this opinion is 
unfounded. It has little ation upon the 
colouring particles. 

Sulphat of foda or Glauber’s falt, is much 
more foluble than the former; it efflorefces, 
that is, it parts with its water of cryftallization 
to the air, and affumes the appearance of flour. 
It is found naturally in fome fubterraneous 
places, and in fome waters, fo that it is ob- 
tained from the refidua of the waters, which 
are evaporated in the falt works of Lorrain. 
Itis this falt which is ufually fold under the 
name of falt of Epfom; but Epfom falt is a 
fulphat of magnefa and not of foda. 

The fulphat of lime, or the combination of 
lime with fulphuric acid, abounds in nature. 
Itis this which forms gypfum, or plafter of 
Paris. It requires near five hundred times its 
weight of water to diflolve it, at twelve degrees 
of Reaumur (59 Farhenheit). 


ARTICLE 
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Of Nitrous Acid. 


CHEMISTS have given different names 
to this acid, according to the proceffles by 
which it is obtained from nitre; they have 
called what is obtained from a mixture of nitre 
and clay, agua fortis; what is obtained by 
diftilling nitre with fulphat of iron, prit of 
aitre ; and what is procured from a mixture of 
nitre and fulphuric acid, /moking nitrous acid. , 
Thefe diftinétions are not made in trade, and 
the name of aqua fortis is equally given to this 
acid by whatever procefs it has been made. 
In fat, it is always the fame acid, and it 
differs only in its concentration and in its 
colour ; fometimes 1t is pale, fometimes red and 
fmoking : it owes its colour and property of 
fmoking to nitrous gas, which it holds in 
folution, as we fhall explain hereafter. 

If we expofe the reddeft acid to a fufficient 
heat, the nitrous gas is feparated, and the acid 
becomes pale, Itisin this flate called wire 
acid, and in its red ftate it is called nitrous 
acid, 
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As there is no great confumption of nitrous 
acid in the art of dyeing, and as this is carried 
on very frequently at a diftance from any 
manufaêtures Of the acid, 1t may be convenient 
and may fave expence, for the dyer to prepare 
it himfelf. I fhall on this account defcribe 
the procefs for obtaining it from nitre, by 
means of the fulphuric acid. | k 

We powder pure nitre, called nitre of the 
third boiling, becaufe ‘it 1s the refult of the 
third cryftallization ; we put it with half its 
weight of ftrong fulphuric acid into à retort, 
which is chofen of fuch a fize, that it fhall be 
only half filled, fo that the matter during its 
bubbling, may not be forced into the receiver ; 
we fix to the neck of the retort a bent tube, 
the orifice of which, is large enough to admit 
the neck of the retort; we introduce the . 
extremity of this tube, which fhould have a 
much fmaller diameter, through a cork, into a 
receiver with two necks ; to the other neck of 
the receiver, we fix a tube which is to be 
immerfed in a little water contained in a ma- 
trafs, which is to ferve as a fecond receiver. 
The joints of the retort with the firft tube, 
and of the firft receiver, fhould be fmeared 
and carefully ftopped with a greafy lute, com 


pofed of white clay and linfeed oil, which has 
been 
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been boiled with a little litharge (this lute 
fhould be beaten for a long time in a mortar, 
to render it pliant and duëtile) and then co- 
vered with flips of linen foaked in white of 
-egs, and fprinkled with powdered lime. It 
is advantageous to ufe à tubulated retort, and 
- to have the whole apparatus prepared, before | 
» the fulphuric acid is introduced by the opening 
in the upper part of the retort. =! 

The fecond receiver fhould have a fn 
communication with the air, in order that the 
vapours, which could not be condenfed im the | 
water, may efcape. The quantity of water put 
into the fecond receiver, fhould be propor- 
* tioned to the quantity of acid we are preparing. 
The fire fhould be kept very low at the begin- 
ning, and increafed flowly toward the end of 
the operation. The acid obtained in the firft 
receiver is highly concentrated ; that in the 
fecond, is weakened by the water in which the 
acid vapours are condenfed. The colour of 
the latfer is green or blue : thefe colours are 
owing to the nitrous gas, and their difference 
depends upon the proportion of water, fo 
. that if a little water be added to what is green, 
it turns it blue; if the gas be expelled by 
heat, the liquor becomes pale. The acid in 
the fecond receiver is always pure; but that 


in 
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in the firft fometimes contains fome fulphuric 
acid, which may happen when the fire has not 
been kept fufficiently low at the beginning of 
the operation; for I have frequently found 
that when the fire has been carefully regulated, 
the acid has been perfeétly pure. 

It is of importance to examine the nitric 
acid prepared for fale, becaufe it often contains 
a confiderable quantity of fulphuric acid, either 
from the diftillation having been conduéted 
carelefsly, or from its having been added pur- 
pofely, to increafe the fpecific gravity of the 
nitrous acid. ,; The examination is made by 
diluting a fmall quantity of it with diftilled 
water, and adding a little of the folution of 
barytes .or heavy earth in nitric acid. If any 
fulphuric acid is contained, a precipitation 
takes place, becaufe the fulphuric acid feparates 
the barytes from the mitric acid, and forms 
with it an infoluble compound. The nitric acid 
may alfo contain muriatic acid, from the com- 
mon falt which is often met with in nitre This 
mixture is-not injurious in any of the operations 
of dyeing; if, however, we wifh to know, 
: whether it exifts or not, the nitric acid is to be 
diluted with diftilled water, and a little of the 
folution of filver in nitric acid added; if there 
be any muriatic acid, a precipitate is let fall. 


In 
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In order to free nitric acid from fulphuric 
acid, it may be rediftilled from a little nitre, 
or from a folution of lead: the latter method 
alfo purifies it from muriatic acid. 

The nitric acid may be employed for many 
metallic folutions, the ufe of which, as mor 
dants, may be various; but ît is principally 
: employed for making aqua regia, or the nitro- 
muriatic acid, which will be treated of in a fe: 
parate article. 

It is neceflary, in order to underftand a 
great variety of phenomena, that we fhould 
form a juft idea of the nature of nitric acid, 
and of its action upon other fubftances. 

The nitric acid is compofed of two fubftances, 
which, when feparate, aflume an elaftic, aeri- 
form, or gafeous ftate ; they are the two.gafes 
which conftitute our atmofphere. One is in- 
capable of fupporting life and combuftion; this 
is the axofic gas or phlopifiicated air ; the other 
alone ferves combuftion, is the principal fource 
of the light afforded by it, and maintains, in 
a remarkable degree, the life of animals that 
breathe it, whence it is called vrte/ air; it 
is alfo called oxygenous gas, becaufe when it 
becomes fixéd in many fubftances, it communi- 
cates to thein acid properties. 

Vox. I. S Azot 
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Azot and oxygen which have loft their 
elafticity, and which are combined in favour- 
able circumftances, form the nitric acid; but 
thefe two fubftances may unite in various pro- 
portions, and upon thefe proportions depend 
the different ftates in which the acid is ob- 
ferved. | 

Azot completely faturated with oxygen, forms: 
a colourlefs nitric acid ; the azot is then in the 
proportion of about a fifth part of the wéight 
of the oxygen ; if the proportion of the azot 
be much greater, and nearly equal to that of the 
oxygen, nitrous gas is formed, which by itfelf, 
is in an elaftic ftate, but which may be diflolved 
in large quantity in the nitric acid; this is the 
gas, which, by its folution, gives to the acid a 
colour of any fhade from pale yellow to 
deep red, and changing into green and blue by 
the addition of water; this gas attempting to 
efcape and to combine with the air of the at- 
mofphere, produces the red vapours of the ni- 
trous acid. 

The nitric acid fometimes enters into combi- 
nation without being decompofed ; this is the 
cafe, when it unites with alkalis and fome earths ; 
fometimes it is decompofed, becaufe the oxygen 
js taken from it by another fubftance : this hap- 
pens with metallic folutions ;. if the metal aëts 


ftrongly 
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weak. It is obtained likewife by diftilling fea 
falt with fulphuric acid. As it fetches fo higha 
price in France, that a great part of that which 
is fold at Paris, and even fentto Lyons, comes 
from England; and, as we may be often at a 
confiderable diftance from the places in which 
itis prepared, I fhall defcribe a method by 
which it may be advantageoufly obtained. 

This procefs is very fimilar to that which 
has been defcribed for obtaining the nitric 
‘acid, 1 fhall content myfelf with painting 
out the differences. EP 

The retort to be made ufe of, fhould be 
tubulated. The falt i is introduced into it, and 
afterwards half its weight of fulphuric acid. : 
The upper opening fhould be ftopped quickly; 
the reft of the apparatus fhould be prepared 
before. It confifts of two boitles, into which 
‘a quantity of water, equal in weight to that 
of the falt employed, is put ; but as the vapour 
which is feparated, is very mifcible with water, 
‘ a vacuum is very apt to be formed, which 
occañfons the liquor of-the fecond, to pafs 
into the firft, and from this into the retort. 
To avoid thefe inconveniences, the firft bottle 
fhould be furnifhed with a tube of fafeguard, 
invented by Mr. Welter. This is a tube of 
glafs of two or three lines diameter, one ex- 

S'3 tremity 
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tremity of which reaches to the furface of the 
water which has beën put into the bottle, and 
‘the other communicates with the atmofphere. 
This’tube is introduced by a feparate opening, 
or ftill better, by one of the corks through 
which the tube of communication pañfes. 

If à vacuum be formed, the atmofpheric 
air gets into the bottle ; ; but while the vapour 
is feparated, and preffes upon the liquor, this 
is raifed’in the tube, until the weight of the 
‘column counterbalances the preffure of the 
vapour ‘. It fhould be carefully luted, becaufe 
the vapours of muriätic acid are véry pene- 
trating, and when they have made a paffage 
ue the lute, it is very difficult to ftop 

If however this accident happens, the belt 
ASE of remédying it, is to rub the place 
where" the acid iffues with alkali, in order to 
‘faturate the acid, and to apply lute to it imme- 
‘diately.”" We fhould wait till the effervefcence 
produced'by adding the fulphuric acid be over, 
before we put fire underneath the retort, which 
fhould be placed in a fand bath, and the fire 
fhould : be : kept very low, efpecially at the 
beginning of the operation. - 
* Thé'acid in the: fit bottlé is very concen- 
‘trated' aid fmoking." KA fometimes : contains 
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falphuric acid, which is difcovered. by diluting 
it with diftilled water, and adding a little 6f 
the folution of barytes, which produces a pre- 
cipitation. : If -we mean to purify it, it fhould 
be rediftilled from a little common falt. 

The acid of'the fecond bottle is much -lefs 
ftrong ; if it be:too weak for the purpofes ît 
is'intended for; it may be ufed inftead of water 
for a fecond diftillation : it has the advantage 
‘however, of being:pure. | SORT EEE 
: Muriatic acid may be employed. for various 
metallic folutions, which may be ufed as mor- 
‘dants ; thus theefolution of tin or the muriat 
of tin, may be ufeful on many occafons. In 
order to prepare:this falt, tin fhould be dif- 
folved by the afliftance of heat, in a ftrong 
muriatic acid, and the liquor fhould be evapo- 
rated till all the falt which will cryftallize is 
feparated. ‘Mr. Baumé relates that he has 
prepared large quantities of this falt for print- 
ing linens. I do not believe that it is at prefent 
employed for that purpofe. The muriat of 
lime, and that of magnefia, aëts upon colouring 
fubflances, as other falts of earthy bafis. 

The muriat of foda or common falt, which 
is obtained from fea and other falt water, has 
à remarkable aétion upon colouring bodies ; 

S 4 in 
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in general, it tends to deepen their fhade and 
to render them more fixed, 

Sal gem is the common falt obtained from 
mines which are found in the bofom of the 
carth. 


ss. 


Muriat of ammoniac or fal ammoniac, is 


compofed of muriatic acid and ammoniat or 
volatile alkali. À great quantity of this falt 
is brought from Egypt, where it is prepared ; 
it is manufattured likewife in many parts of 
Europe. That which comes from Egypt is 
darker than what is made in Europe, and it is 
foiled. with foot, fo that it is lefs pure, and 
confequently lefs fit for dyeing. Neverthelefs 
many artifts prefer it. Sal ammoniac diflolves 
cafñly in water, and cryftallizes by evaporation, 
in quadrangular prifms terminated by quadyan- 
gular pyramids. Thefe cryftals have a flexi- 
bility, which enables them to bend in any 
direttion without breaking. Sal ammoniac 
renders colours in general deeper and more 
faturated. 

Mercurial muriat or corrofive fublimate, is 
the compound of muriatic acid with mercury, 
containing a great quantity of oxygen. This 
preparation is made by various procélfes, 
which all agree in combining mercury with 
oxygen, and uniting it in this flate with muri- 

atic 
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atic acid, ‘This falt afts upon many colours, 
rendering them dents more dufky, and more 
fixed. 

It may be confidered as a genéral property 
of muriatic falts, to render FUBES ee and 


more fixed. 


Of Oxygenated Muriatic Acid. 


THE muriatic acid aflumes entirely new 
properties when it is combined with oxygen: 
its tafle is rough, inftead of being acid ; its 
fmell is very penetrating ; it lofes with diff- 
culty its ftate of gas, and does not combine 
readily with water : when water is faturated 
with it at a low temperature, it becomes folid. 
It has a powerful aétion upon colours, but : 
different from that of acids. It at length 
deftroys them. 

We may eafly fatisfy ourfelves that thefe 
new propetties depend upon the oxygen or 
bafe of vital air, by expoñng a phial filled 
with this liquor, to the light of the fun, fur. 
nifhed with a bent tube, which paffes under an 
inverted jar filled with water, For we fee 


fmall 
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fmall bubbles iffuing from all parts of the 
hquor, and colleéting, in the jar; and if this 
gas be examined, it is found to be vital air, 
or oxygenous gas, and the liquor which remains 
in the phial.is common muriatic'acid. 

I have defcribed * the procefs! by which 
great quantities of oxygenated muriatic acid, 
for bleaching thread and linen cloth, are pre- 
pared, as well as the operations employed in 
the bleaching ; but there are cafes in which 
this acid may be ufeful in dyeing, and it may 
be forefeen, that the application of this power- 
ful agent will. become more general.” I: fhall 
therefore defcribe: the. procefs, by which a 
fmall quantity of this acid may be obtained, 
and where we do not mean to ufe the apparatus 
which is employed in. preparing it: for com- 
merce, a defcription of which is found in the 
Annales de Chymie. 08.518 

:A retort with-a. bent neck, or me has a 
bent tube fixed toit, muft be fitted to a bottle 
with three openings, to one of which the tube 
of fafeguard already defcribed, muft be fixed, 
and immerfed: in a little water. In addition 
to the firft, which fhould be fmall, three more 
bottles fhould be employed, which fhould ftand 
one behind another and communicate by tubes ; 


4 Ann, de Chym. tom üi. 
each 
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- éach tube of communication fhould open into 
the upper part of the bottle which precedes it, 
and into the middle of the bottle:which follows 
it; the three laft bottles fhouldibe almoft filled 
with water, and have each.a tube of fafeguard, 
except the laft, which ought to “ie a free 
communication with the air. | 

The retort fhould be tubulated ; or inftead 
of a tubulated rétort, a matrafs may be :em- 
_‘ployed, which is,made to communicate by a 
tube with the frft bottle. All the tubes fhould 
communicaté in the-infide of the veflels by 
ftoppers of cork, which fit well, and which 
‘fhould be covered very carefully with a greafy 
ute, or with one fill more convenient, which 
is compofed of equal parts of linfeed meal, and 
almond pafte (pate d'amende) to which a proper 
confiftence is given by ftarch. We may fee if 
the gas has got iffue, by prefenting the mouth 
of à phial filled with ammoniac to the dif- 
ferent parts which-are luted ; for if any vapours | 
efcape, a white cloud is formed. 

When the apparatus is prepared, we introduce 
‘into the retort by its fuperior opening, or into: 
the matrafs, five ounces of fea falt, and an ounce 
and half of oxyd of manganefe powdered, and 
well mixed:with the fea falt ; we then add four 
‘ounces *of -çohcentrated fulphuric acid, pre- 

vioufly 
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vioufly mixed with an equal quantity of water ; 
for this quantity of ingredients the three bottles | 
fhould contain from twelve to fixteen pints 
of water (about fixteen quarts Englifh). 

At the beginning, the fire for the diftillation 
fhould be very low, and it fhould be ‘increafed 
flowly ; towards the end of the procefs the 
diquor fhould boïl. We know when the opera- 
tion is nearly finifhed by the degree of heat com- 
“municated to the firft matrafs, which is intended 
0 receive the unoxygenated muriatic acid. 
+. The liquor which is in the -firft of the large 
bottles, is of a yellow green colour, it îs 
much ftronger than that in the fecond bottle ; 
that in the third is very weak. The mixture 
of the three liquors is fufficiently ftrong for 
moft operations. It fhould be kept in a bottle 
“well ftopped, and not «expofed to the rays of 
the fun. | à 

The apparatus À have defcribed, as well as 
that 1 have propofed for operations on a large 
fcale, may be executed in different Ways : 
the chief objeët is to facilitate the combina- 
tion of the difengaged gas with the water, 
by extenfion of furface, by preflure, and even 
by agitation, © 

The oxygenated muriatic acid, as has been 
already éxplained, may be employed as a teit 

2 of 
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Rrongly upon the oxygen, it takes up the whole 
of it, and azot is feparated by itfelf, in the form 
of gas ; but commonly it takes only a part of the 

oxygen, and the other part forms the combina- 
tion which efcapes in the ftate of nitrous gas. 
hence arifes the effervefcence which the nitrous 
acid produces with metals. : E 

In like manner the nitrous acid may aét 

merely like an acid upon colouring fubftances, 
without urrdergoing any decompoñition; but a 
part of the oxygen is taken from it fooner or 
later by thefe fubftances, and they then undergo 
changes, analogous to thofe which they would 
fuffer in combining with the oxygen of the at- 
mofphere, and which are the refult of a true 
combuftion. | | 

_ We fhould guard againft the prejudices 
which have prevailed, refpeéting the vapours 
which are feparated by metals from the nitrie 
acid, and the ftrength of this acid when it has 
become fmoking. It is eafy to make it fmoke, 
by adding a little iron, or any thing that can 
furnifh nitrous gas ; it muft have indeed a cer- 
tain degree of ftrength, to become fmoking, 
but, at the fame time, it may be very concen- 
trated, and have no colour. 

The nitrat of pot-afh is, as its name expreffes, 

a combination of nitric acid with pot-afh. This 
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falt is obtained from old mortar and artificial 
mixtures Of rubbifh, in which it is formed by 
the concurrence of atmofpheric air. Ithas little 
attion upon colouring fubftances ; neverthelefs, 
it renders their colours a little more clear and 
lively. 

The nitrat of lime and that of magnefia are 
among the falts of earthy bafñis, which are found 
‘in many waters, and, like thofe waters, tend to 
:give a deeper fhade to many colours. 


KRTIC LEVÉ 
Of 7 Mariätic or Marine e 


THIS acid is commonly noi vidé the 
name of marine acid, or fpirit of falt; it has a 
peculiar fmell, refembling that of faffron; when 
* it is concentrated, it gives out white vapours to 
the air, which are produced by the eombina- 
tion of this acid, with the water which is con- 
tained in the atmofphere. : When it is faturated 
with water, : it ceafes to afford vapours ; it has 
ufually a yellow colour, but this is derived from 
a little iron ; when it is quite pure, it is colour- 
. lefs as water. 

This acid is obtained for commerce, by. di- 
ftilling fea falt with clay; but it is then elways. 

weak. 
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of the durability of colours, and for comparing 
the goodnefs of colouring fubflances of the 
fame kind. It is ufed for whitening the 
ground of fome printed linens; it may be 
Ka to deftroy the colours of pieces which 
have fuffered fome accident in dyeing, or 
which have been fpoiled by keeping, and thus 
fit them for receiving a new dye ; but it leaves 
a yellow colour in wool and filk. Linens are 
completely whitened by it, unlefs iron entered 
the compofition of the mordant ufed in dyeing- 
them; in which cafe they fhould be pafled 
through water acidulated by fulphuric acid. 1£. 
_the colouring particles have not been entirely 
removed, a weak ley will diffolve them. 

Some perfons ufe the oxygenated muriaticacid 
to brighten feveral colours, and to render them 
clear. 1 do not know exaëtly their method ; 

_ I only know that it is often ufeful in this cafe 
_to employ oxygenated muriatic acid united to 
pot-afh. To obtain this fpecies of combinaticn, 
from four to five ounces of common pot-afh 
_fhouïd be diffolved in a pound of water, and 
only the bottle which contains this folution 
is to be placed after the matrafs intended to 

_ Teçeive the acid which is not oxygenated ; the 
2lkali renders the abforption of the gas eafy. 
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AU LL CHEN 
Of Aqua Regia, or the Nitro-muriatic Acid, 


THIS compound acid has received the 
«name of aqua regia, becaufe it poffeffes the 
property of diffolving gold, by fome ftyled the 
king of metals: but with regard to its nature, 
we ought to confider it as a mixture of the 
muriatic and nitric acids, which combine their 
powers to produce folutions, that feparately 
they were unable to effe&t. Their mode of 
aétion I have elfewhere explained ®. 

The nitro-muriatic acid may be prepared 
either by fimply mixing together nitric acid 
and muriatic acid, or by diflolving ammoniacal 
muriat, or muriat of foda, in nitric acid. We 
might make ufe of other falts, nitre, or nitrat 
of pot-afh, for inftance, diffolved in muriatiC 
acid, and employ many other proceffes, which 
it would be fuperfluous to mention. 

We. fhall examine the nitro-muriatic acid 
chiefly with refpeët to the folution of tin, as 
that is the principal ufe made of it in dyeing- 


.e Mem, de l'acad. 1785+ 
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The dyers do: not all prepare the folution of 
tin, to which they give the name of compo- 
fition, in the fame way : every one has his re- 
ceipt. The effeéts produced by the folution, 
however, are different, according to the man- 
ner in which it is prepared: it:is of fpecial 
confequence therefore, that the fame artift pre- 
pare it always in the fame manner, in order 
to obtain uniform effe&s, his obfervations on 
which, may ferve to guide him in his fubfe- 
quent operations. 

Several dyers ufe merely tire common aqua 
fortis of the fhops, which is a kind of nitro- 
muriatic acid; as it is prepared from an im- 
pure nitre, which is mixed with à greater or 
lefs quantity of marine falt: this quantity, how- 
ever, being various, and the concentration of 
the aqua fortis alfo fubjeét to great son 
its effets muft be uncertain. ci 

Pure nitric acid attacks. tin: with violence, 
and reduces it to an oxyd or! calx, of which 
little remains diffolved; fo: that, if the aqua 
fortis fhould happen to be pure, the. folution 
made with it would not be fit for ufe. : Yet 
Mr. Vogjer affertsf, that the nitric acid is the 
beft folvent of tin. Suppofing him to have 
employed pure nitric acid, I fhould endeavour 


f Crel, chemifch, ann, 1785. 
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to explain his opinion, which is contrary to the 
experience of every other chemift, by the 
manner in which he treated the tin: this he 
reduced into plates, and, by the kind of harden- 
ing which he thus gave it, he defended it, as 
it were, from the too violent aétion of the 
nitric acid, and rendered it but little foluble 
in the nitro-muriatic acid; for, according to 
him, the latter diflolves it with difhculty, though 
every other chemift has found the contrary. 
Mr. Vogler obferved, that his nitric folution 
readily became a jelly: this is a confiderable 
inconvenience ; for the greater part of the 
jelly is precipitated in water, inftead of diffolv- 
inginit. The formation of this jelly he pre- 
vented, by mixing with the nitric folution from 
a tenth to a fifteenth part of muriat of foda, 
or ammoniacal muriat diflolved in water : but 
he might as well have employed at once the 
nitro-muriatic acid, which eafly diflolves the 
tin, and is not liable to thofe inconveniences 
which occur when we attempt to make the 
folution with nitric acid alone. 

Hellot took eight ounces of nitric acid, which 
he mixed with an equal quantity of filtered wa- 
ter. In this mixture he diflolved gradually 
half an once of very white fal ammoniac, and 


two drams of pure nitre, and afterwards half 
an 
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än ounce of grain tin. Scheffer diffolved one 
part of tin in four parts of nitro-muriatic acidé, 
Macquer diffolved three parts of tin in eight 
parts of nitric acid, with which hé mixed one 
part of fal ammoniac and fix parts of water. 
Mr. Poerner put an ounce and half of fal am- 
Moniac into à pound of nitric acid mixed with 
a pound of water, and in this liquor he dif 
folved two ounces oftin. Mr. Guhliche mixed 
a pound of fuming nitrous acid with a pound 
of water and two ounces of fal ammoniac, and 
this liquor he faturated with as much tin as. 
it could difflolve, adding it by fimall quantities 
atatime. The proportion of tin in this cafe 
was more confiderablé than thofe before men- 
tioned. Li SA APT ï 

It is obvious, that thefé folutions, which 
Ï have taken only from thofe who have written 
on the art of dyeing, muft have véry different 
properties : in all, there is an'effential defe& ; 
the preparation is not conflantlÿ uniform. To 
obviate this, it is indifpenfably neceflary to 
employ a pure nitric acid, ahd to afcertain its 
fpecific gravity by means of the areometer. 
After many trials, which it would be ufelefs 
to relate, the procefs by which I have obtained 

s"Éffai fur l'art de la Teinture. 

» Voliftändiges Farbe und Blaichbuch, &c, Band. iv. 
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the folution that gave me the moft beautiful 
colour with cochineal, both on wool and filk, 
and that will alfo keep the longeft without the 
formation of a gelatinous precipitate, confifts 
in taking nitric acid at thirty degreesi, dif 
folving in it one eighth of its weight of mu- 
riat of ammoniac, adding by fmall portions an 
eighth of its weight of tin, and afterwards di- 
luting the folution with a fourth of its weight 
of water. à 

À pure tin, fuch as that of Malacca, or good 
englifh tin, fhould be chofen, becaufe the:com- 
mon tin contains copper and lead, each of which 
is prejudicial to the beauty of the colour. There 
is fome copper even in the fine englifh tin: 
but the common tin fometimes contains near 
balf its weight of lead, and alfo, antimony 
and bifmuth *, The tin fhould be grained, by 
melting it, and pouring it into water agitated 
with a bundle of fmall rods. This operation 
-ought to be performed cautioufly, to prevent 
the tin from fplafhing about. 

In general a fmall quantity of a blackifh 


ÿ This I find by an experiment fimilar to that mentioned 
page 212, makes the fpecific gravity of this acid compared 
with diftilled water as 1,240 to 1000. T. 

X Recherches fur l’E’tain; par M M. Bayen & Charlard. 


fediment 


APRU'T XODF LD YAE IINAGE 4 3937 


fediment is formed, from which it is neceffary 
to decant the folution: a 13:88 01 
_ The folutions which contain a large propor- 
tion of tin are brown, and give detper and lefs 
bright colours: yet there are cafes in which 
they may be found the more ufeful ones. A 
folution highly charged with tin, that may be 
employed with advantage in certain cafes, may 
be procured by decompoñfng in a retort, with 
a pretty ftrong heat, muriat of ammoniac, 
mixed with an equal weight of oxyÿd of tin; 
the refiduum is to be difflolved, filtered, and 
evaporated till it cryftallizes: thus cryftals of 
a triple falt, compofed of muriatic acid, am 
moniac, and oxyd of tin, will be ‘obtained. 
When this falt is ufed, a fmall portion of muri. 
aticacid muft be added to the folution, to pre- 
vent the precipitation of the oxyd of tin. 
- Fhe-folution of tin does not affet colours 
by the proportion of metal it contains merelÿ. 
When fal ammoniac, nitre,. or marine falt, has 
entered into the compofition ‘of the aqua regia, 
the liquor which is fupernatant after the pre- 
cipitation of the colouring particles is defs acid, 
than when a mere mixture of nitric-and-muri. 
atic acids is employéd : ih the former inftance, 
therefore, the liquor has lefs a6tion upon the 
 fluff, and upon the colour, than in the. latten, 
F2 Hence 
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Hence it follows, that:when à folution of tin 
is to be ufed, with a fuhftance, the colour of 
which-is eafly ‘affeéted by acids, as madder or 
brafil-wood, we- fhould choofe à folution of 
tin that would retain little excefs:of acid, or 
ufe it only for the preparation of the ftuff. 
- The art of dyeing does not poffefs another 
mordant capable of-producing fuch advantage- 
ous effeëts as the folution of tin. I fhall repeat 
the explanation I have given of its properties 
in the fit feGion. +. The oxyd of tin has 
à great difpoition to quit its folvent to unite 
either with the ftuff, or with the colouring par- 
tieles. 2. It gives the colour a white bafis not 
liäble to alteration. : 3. It produces no’per- 
céptible combuftion-in ztlie colouring ‘particles 
moft difpofed to change of'hue from chat caufe 
as thofe.of fumach and galls. rs 
© The folution of tin abquires a gelatinous côn- 
fiflence more or lefs readily. When this hap- 
pen, the dyers fay,. that the compofition has 
turned. To avoid it, the preparation fhould 
be made but a little while before ït is ufed. 
When thé jelly is only beginning to form, the 
folution' may be recovered by adding to it a 
folution of marine falt. This inconvenience 
arifes from the tin's continuing to oxydate by 
means of the oxygen which it: attraëts from. 
| the 


si"! 
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the -atmofphere, or recéives from the nitric 
acid, whence it becomes infoluble in the acid, 
and .falls down.  Héat favours this effeét; on 
which account the folution of tin does not keep 
fo long in fummer as in winter. bn: 
. … Conftant obfervation , teaches, that à, léfs 
lively and agreeable' colour is obtained by:em- 
-ploying a folution of. tin madé with rapidity 
and the difengagement of much. vapour, than 
by ufing a folution made floyly and without 
effervefcence.. The réafon is, that in thé former 
cafe, the tin acquires more oxygen, the fuper- 
abundant part of which is more difpofed to quit 
it, and to occafion a conibuftion of the colour- 
ing particles. : On this account wé fhould prefer 
frefh folütions, made with caution, to old ones, 
however carefully prepared. 

Other folutions which may be of ufe in 
dyeing, are made with nitro-muriaticacid. De 
la Folie has propofed that of bifmuth: and 
though he begins to diflolve the metal in nitric 
acid, it is a combination of it with the nitro- 
muriatic acid which is formed in the procefs, 
by means of the marine falt employed. The 
folution in nitric acid alone could not be made 
ufe of, becaufe as foon as it is mixed with water, 
the metallic oxyd precipitates, fo that it fepa- 

Ta Ç 1 rates, 
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rates, before it is able to unite with the colour- 
ing particles. 

According to the defcription given by Mr. 
Dambournay of this procefs, which he has fre- 
quently employed!, one part of bifmuth is to be 
diflolved in four parts of nitric acid, this folution 
is then thrown into the bath, which contains 
tartar, and a folution of marine falt is poured 
in at the fame time. 

I have found, that, whether the folution of 
bifmuth be made immediately in aqua resia, or 
the folution in nitric acid be mingled with a 
folution of marine falt and tartar, a confiderable 
precipitate is always formed on mixing it with 
watèr, though lefs than when water is mixed 
with the fimple folution in nitric acid. I have 
alfo remarked, that the precipitate formed by 
this folution with the decoë&ions of colouring 
fubftances had an unequal colour and fpeedily 
grew. brown. 


A RU PAC ENT VE 
Of Tartar and fome other Acids. 


TARTAR isa falt depoñted on the fidesof 
cafks, from which it is afterwards feparated. It 


} Recueil de procédés & d'expériences fur les Teintures folides, 
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is naturally mixed with impurities, depofited at 
the fame time with it; and when itis feparated 
from red wine, it retains a confiderable portion 
of the colouring matter of the wine, whence it 
is diftinguifhed by the name of red tartar. 
Tartar is purified at Montpellier and at Ve- 
nice, by different procefles. At Montpellier, | 
it is diffolved in water, and cryftallized by re- 
frigeration. The cryftals are boiled in another 
veffel, with the addition of five or fix pounds 
of white argillaceous earth of murviel to each 
quintal, and by evaporation is obtained the pu- 
rified tartar, cream of tartar, acidulous tartar of . 
pot-afp. The laft of thefe names points out 
the nature of the falt, which confifts of a pecui 
liar acid combined in excefs with pot-afh. All 
the acid may be feparated from the alkali by 
means of lime, which has a greater attraétion 
for it than the alkali has, and forms with it a 
falt fcarcely foluble, whilft the alkali remains 
in the liquor. If, inftead of lime, carbonat 
of lime be employed, the acidulous tartar will 
be deprived only of the excefs of acid, when a 
truly neutral falt, tartrite of pot-afh, vegetable 
Jfalt, may be obtained by cryftallization. 
The procefs employed at Venice, confifts, 
according to the defcription of it given by 
Li My. . 
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Mr. Defmarets”, in firft, drying the tartar in 
iron pots: fecondly, pounding it, and diffolving 
jt in hot water; when, by refrigeration, cryftals 
of a purer tartar are obtained: thirdly, in re- 
diffolving thefe cryftals, and clarifying the fo- 
lution with whites of eggs and afhes. 

In the latter procefs, the alkali of the afhes 
muft decompofe a portion of the acidulous 
tartar; the calcareous earth muft alfo effe&t à 
decompofñition; and tartrite of pot-afh,. or ve- 
getable falt, muft be produced at the end of 
the evaporation. 

The acidulous tartrite of pot-afh, or cream 
of tartar, always retains a fmall portion of 
calcareous tartrite. 

An ounce of water, at ten degrees of Reau- 
mur (545 Farh.) diflolves only four grains of this 
falt; but boiling water diflolves much more. 

The acidulous tartar of pot-afh, which, 
throughout this work, I fhall generally call by 
the fimple name of tartar, is much ufed in dye- 
ing. It is indifpenfably neceflary to employ, 
that which is purified, for délicate colours, and 
it is beft to ufe it in all cafes. In fome pro- 
celles red tartar has been recommended, on the 
fuppofñition, that its colour would contribute to 
that intended to be given to the ftuff; but on 


» Journal de Phyfique, 17714 ; 
diflolving 
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diffolving the tartar, its red particles feparate, 
and fhould be confidered as prejudicial im- 
purities. | 

There is another falt which bears fome ana- 
logy to tartar, and which would perhaps pro- 
duce good effets in many cafes; this 1s the 
acidulous oxalate of pot-afh, ox falt of forrel, ex- 
trafted from the juice of forrel, in Switzerland 
and in fome parts of Germany. Scheele has 
fhewn, that the acid of this falt is the fame 
with that obtained from fugar, and feveral ani- 
mal and vegetable fubftances, by treating them 
with nitric acid; but it is found combined in 
excefs with alkali. 

Pure oxalic acid forms an infoluble falt with 
ealcareous earth, with which it has more afhinity 
than any other acid, on which account it is 
proper for deteéting the prefence of calcareous 
earth in liquids, particularly in water. The 
acidulous oxalate of pot-afh may alfo be em- 
ployed for this purpofe ; but the circumftance 
which may render it moft ufeful, is its property 
of readily diflolving the oxyds of iron, and 
difcharging the fpots produced by them. 

Vinégar, or the acetous acid, is too well 
known to require being noticed. Moft vege- 
table fubftances afford a weak acid liquor, if 
left to ferment, and diluted with a fufficient 

quantity 
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quantity of water: ‘but as it may be of im- 
portance, on many occafons, to procure an 
acid liquor of a certain ftrength readily and at 
a fmall expence, I fhall relate an experiment, 
defcribed by the illuftrious Mr. de Morveau, 
on the acid obtained from wood by diftillation”, 
to which has been given the name of pyrolig- 
neous. Nothing more is neceffary than to 
diftil fmall bits of very dry beech wood, in an 
iron retort, in a reverberatory furnace, and to 
re@tify the produët by a fecond diftillation, or 
at leaft to change the receiver, as foon as the 
_oïly part begins to rife, which ïs eafily per- 
ceived, by its imparting a deeper colour to the 
acid. Fifty-five ounces of very dry chips of 
beech, afforded feventeen ounces of reétified 
acid. 


—— RE 
CATA PAPE RAS NTE 
Of Alum, or Sulphat of Alumrne. 


LU M is of fuch extenfve ufe in the arts, 
and particularly in dyeing, the greater 
part of the phenomena of which are found to 
be conneéted with its properties, thatiit is an 


a Encyelop. méthod. t.i, àu mot acids lignique. 
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objeét of no fmall importance in commerce. 
The manner in which it is manufaétured has 
therefore a claim to our attention, and I ima- 
gine it will not be ufelefs, to fpeak of it at fome 
length. 

What we call alum, is a falt compofed of 
fulphuric or vitriolic acid, and pure argil. To 
the latter has been given the name of alumine, 
from its property of forming the bafe of this 
falt. According to Mr. Kirwan, one hundred 
parts of alum contain about twenty-four of 
acid, eighteen of earth, and fifty-eight of water, 
which may be driven off by heat, without de- 
compofng the faline combination. 

This falt is found in fome fprings of mineral 
watér: it efflorefces on the furface of fchifts, 
in coal-mines, or on lava in the neighbourhood 
of volcanos, and on many rocks: but the 
greater part of the alum made ufe of, is pro- 
cured from ores, or manufaftured by artificially 
combining alumine with fulphuric acid. 

Alum is mentioned in the works of _ 
ancients, and that of Melos was particularly 
celebrated amongft the Greeks*"; but the learned 
Bergman? imagines, that the alum of the an- 


s Voyage du jeune Anacharxis, t. iv. 


b Bergman de confe&. alum. opufe. wol. à, This differtation 
was written in 1767. Mr. Beckmann maintained the fame 
opiajon in the Gottingen memoirs, 1778, 
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gients was a native fubftance, that differed 
greatly from the falt which we call by that 
name; and that the fpecies of alum of which 
Diofcorides fpeaks, were rather: ftalaétites, 
which might indeed contain alum, but only in 
a fmall quantity, and mixed with other vitriolic 
fubftances. Nothing can be concluded from 
the defcription of Pliny, which is taken only 
from inaccurate relations. 

Faëtitious alum was firft known in the Eafñt : 
we cannot tell precifely when or where it be- 
gan to be fabricated. One of the moft ancient 
manufaétories Was that of Roche, a city of 
Syria, now called Edefla ;, whence arofe the 
appellation of roch alum, ftill, by an abufe of 
words, applied to alum in cryfiallized mañfes. 
n the fifteenth century, this art was carried 
into Italy, from which country it fpread into 
Germany and the reft of Europe. 

At the Solfatara, near Naples, is found an 
alum ore, under the form of a white earth. In 
this ore, alum is produced by the aftion of ful- 
phureous acid, difengaged by the heat of the 
volcano, or argillaceous lava. This requires 
only to be diffolved and cryftallized. 

The pureft of alum ores, is that of Tolfa, 
near Civita-Vecchia. It is compofed, according 
{to Mr. Monnet, who firft analyfed it, of forty 

parts 
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parts of fulphur, fifty parts of clay, that is a 
mixture of oargil and filiceous earth; a fmall 
quantity. of carbonat of potsafh, and a very 
fmall portion of iron. -Bergrnan has alfo ana- 
lyfed it, and gives nearly the fame proportions. 

The other-ores from which alum is obtained, 
are fchifts, more or lefs pyritous, and more or 
lefs bituminous. Thofe which are too pyritous, 
oughtto be rejeted, becaufe they aflord an 
alum containing much fulphat or vitriol of iron, 
from which they cannot eafñly be freed: : 

The operations by which alum is obtained 
from thefé ores, when it is not found ready: 
formed in them, as at the Solfatara, have for 
their objééts alumination, or the formation of 
the alum, the extraétion of the alum, and its 
cryftallization. ki 

Moft of the ores aluminate, when expofed to 
the air and-rain, without preparation ; but thofe 
which contain too much bitumen, or too much 
fulphur, require to be roafted before they are 
expofed to the aébion of air and moifture ; and 
this operation accelerates the formation of alum 
in all. | 

Alumination confifès ‘in the combination of 
oxygen, which, uniting with the fulphur, con- 
verts it no fulphuric acid, as Mr. Lavoifer 
bas fhewn: but it is in general, fulphat of iron 


that 
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that is formed, which, acquiring an excefs of. 
oxyd by expofure to the air, is decompofed by 
the alumine. We know not any ore, except 
that of Tolfa, in which the acid appears to 
cambine immediately with the alumine. . 

When the alum is formed, the ore muft be 
Hixiviated, and the lixivium muft be evaporated, 
ll itis in a proper flate for affording cryftals. 
Thefe firft cryftals are wafhed, rediflolved in 
a very fmall quantity of boïling water, and the 
folution poured into a kind of cafk, the ftaves 
of which are afterwards loofened, that the mafs 
of alum formed in it may be extraëled. : 

The refiduum of the cryftallizations is mixed 
with a greater or lefs quantity of the folution of 
the ore, and evaporated till it is in a fit ftate 
for cryftallization ; and thus the workmen go 
on, adding the refidua of the preceding crÿf- 
tallizations to frefh folutions of the ore. 

There are here two effential circumftances 
to be obferved: the firft, that: the folution ob- 
tained from the ore of alum, contains an excefs 
of fulphuric acid, according to the obfervation 
of Bergman; the fecond, that fulphat of iron 
is always found in it, in greater or Jefs quan- 
tity, and that this métallic falt remains chiefly 
in the refidua of the cryftallizations; for, 

according 
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according to Mr. Monnet, it cannot form mixed 
cryftals with the alum. 

The excefs of fulphuric acid tends to prevent 
the cryftallization of the alum, fo that, if it be 
not abforbed, a confiderable quantity of the, 
falt will be loft.  Itis with this view, that fome 
add to the liquor, pot-afh ; others, putrid urine, 
which contains ammoniac. ‘The latter ought: 
not to be employed, becaufe, according to 
Bergman, the alum produced by it, has the 
effeêt of altering colours. That learned che- 
mit propofed. to faturate the excefs of acid 
with argil, which would not only abforb the: 
acid, but, at the fame time increafe the quan- 
tity of alum. Mr. Chaptal afferts, that this does 
not fulfil the intention: he fays, that the alum. 
itfelf diflolves an excefs of argil, and lets it 
fall at the end of the evaporation; that then, 
there is obtained only a granulous precipitate, 
without any appearance of cryftals; or, if we 
fucceed in procuring a cryftallization of the 
alum, without adding an alkali, the cryftals 
have neither the fame hardnefs, nor the fame 
weight, as they have in common‘. Mr. Dé- 
croizille is of opinion, that the alkali contri- 
butes to the cryftallization of the alum, not by 
fubtrating the acid, but by the. combination 


c, Ann, de Chym.t. iii, 
which 
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which takes place between the fulphat of pot: 
afh and fulphat of alumine; and he informs me, 
that he obtained this cryftallization equally 
well, by employing fulphat of pot-afh inflead of 
alkali. 

Iron is fometimes found in a confiderable 
 quantity in alüm, to which itis very prejudi- 
cial, particularly if it be ufed for lively and 
bright colours. This mixture might be avoid- 
ed, by fetting afide the refidua, called mother 
waters, which are ufually mixed with the li- 
quors for cryftallization. From thefe refidua, 
which frequently contain alfo fulphat of mag- 
nefia and other faline fubftances, alum of an 
inferior quality might be procured for other 
ufes mentioned by Bergman. 

TFhe alum of Tolfa, or roman alum, is ge- 
nerally preferred to every other kind. Its fu- 
periority confifts, according to Bérgman, in its 
containing much lefs iron: but by a careful 
cryftallization, and not mixing with the folu- 
tions of the ore, the refidue of the preceding 


cryftallizations, other kinds of alum may be 


rendered even fuperior in quality. The roman 
alum contains a fmall portion of iron, in a 
peculiar ftate, to which is owing, according 
to the fame chemift®, that rofy tinge by which 


ä Opufe, t. iii. de prod. volcan, : 
it 
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itis diftinguifhed. An alum is prepared at 
Brunfwick, to which the fame tinge is im- . 
parted by means of a fmall portion of cobalt. 

Mr. Décroizille is of opinion, that the 
roman alum differs from other kinds, and. 
particularly from the Englifh, in containing 
much lefs fulphat of pot-afh, and a larger 
portion of alumine. He has precipitated the 
alumine from englifh and roman alum ‘with 
carbonat of foda, and found, that the latter 
required one third more :han the former. 

As good alum ores are fcarce in France, 
endeavours have been made to fupply their 
deficiency, by a dire& combination of the 
fulphuric acid wi.h alumine. 

Common clay is a mixture of alumine, or 
that earth which conflitutes the bañs of alum, 
and filiceous. earth, in Very vaïñlous propor- 
tions, It: contains alfo more or lefs iron, 
and other kinds of earth. We fhould choofe 
then the pureft clays, that is, thofe which 
contain the leaft iron and calcareous earth. 

Mr. Chaptal, having found, after many 
trials, that this procefs was to0 expenfve to 
be purfued with advantage in the province of 
Languedoc, bas fought aftér more fimple and 
œconomiçal methods. 


Vo. I. U | He 
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He forms into balls of five or fix inches 

diameter a clay, which is carefully feleéted. 
Thefe he calcines, breaks to pieces, and ex- 
pofes to the vapour of fulphuric acid, at the 
moment of its formation, in a large chamber, 
conftruéted of wood coated with varnifh, which 
he- fubftitutes to the common ones of lead. 
The clay thus impregnated with fulphufic acid 
he leaves for fome time under a fhed ; then 
Hxiviates 1t, and proceeds to the cryftallization. 
Far from making a fecret of a manufatture 
which required many expenfive trials, Mr. 
Chaptal has given a defcription of it, to be 
. found in the memoirs of the academy for 
1788, an abftraët of which has been inferted 
in the third volume of the Awnales de Chymie. 
. Mr. Décroizille, who has paid great atten- 
tion to the manufa@ture of alum, affures me, 
that he is in poffeffion of a method of com- 
bining the earth with fulphuric acid, much more 
fpeedy and œconomical than Mr. Chaptal's; 
and that he hopes France may foon have no 
further occafion to import alum, of which fhe 
at prefent procures a confiderable quantity from 
foreign countries. 

It appears, that in the choice of alum there 
are two principal objefts of inquiry : Firfi, 
Does it contain iron? To find this, the 

2 | | infufion 
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infufion of galls may be employed, which 
will give a black tinge to a folution of the: 
alum, if there be iron in it  Secondiy, 
Does it contain much alkali in the form of 
fulphat ? The method employéd by Mr. Dé- 
croizille may be recurred to for the purpofe 
of afcertaining this, taking’ true roman alum 
for the fubjeét of comparifon. 

Thirty parts of water at the common tem- 
perature, are required to diflolve one of alum; 
according to Bergman, and of boiling water 
three parts are fufficient. | 

Alum is decompofed not only by alkalis, 
but even by the carbonats of lime and mag= 
ncfia: yet it is to be obferved, that even 
alkalis take away onlÿ a part of the acid, the 
precipitate retaining nearly half of it, and 
being a falt with a deficiency of acid, as Mr. 
Baumé has fhewn. 

If this precipitate be diffolved in an acid, as 
the nitric acid or muriatic, this acid feizes 
the excefs of alumine, and re-eftablifhes the 
proportions which conftitute alum: fo that by 
vaporation we obtain cryftals, which appear 
different from thofe of alum, but, on a careful 
examination, their form appears referable to 
one of the varieties of the cryftals of that falt. 
This I have afcertainéd on cryflals procured 

LOUE En from 
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from a folution of the precipitate of alum in 
nitric acid, which E requefted Abbé Haüy to 
examine : I alfo fatisfied myfelf, that it was 
the: fulphuric acid which entered into the 
compofition of thofe cryftals The alumine 
may be deprived of the acid which it retains 
when precipitated, by digefting it in a folution 
of fixed alkali, or of ammoniac : in this cafe 
no cryftals will be obtained from its folution m 
the nitric or muriatic acid. 

Lime and cauftic alkalis, mixed with the 
folution of alum in certain proportions, deter- 
mine that falt to affume a cubical form, which 
phenomenon was, E believe, frft defcribed by 
Mr. Sieffert *, and has given occafion to many 
interefting obfervations from Mr. le Blanc * ; 
but the fpecies of combination formed in 
thefe mixtures, and the proportions it admits, 
have not yet been afcertained. It appears, 
that the lime and alkali united with the alum, 


e Siefferts Verfuch mit einheimifchen Farbematerien, &e. 
1775- 

Mr. Sieffert quotes a differtation on cubic alum, which 
he publifhed in the Hamburg magazine. To obtain this 
cubic alum, he direés twelve parts of common alum to be 
mixed with one part of lime flacked in the air, to diffolve 
the mixture in boiling water, and to evaporate flowly. 

£ Journ. de Phyfique, 1788. 


facilitate 
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facilitate the feparation of the alumine; and 
confequently its combination with the fub- 
ftances fubmitted to the procefs of aluming. 
This procefs 1s employed with fuccefs im dycing 
linen and cotton. 

LI havéa few more remarks to add on the 
corhbination of the colouring particles with 
alumine, and of alumine with the alkalis. 

It would be fuperfluous to repeat here the 
manier in which alum aëts in the. proceffes of 
dyeing; as in the theory I have laid down, I 
have particularly called the readers attention 
to that fubjet. vu E | 

The name of lake is fometimes given to the 
éombination 6f colouring matter with alumine, 
obtained by mixing alum with a folution of 
éolouritig matter, and adding a proper quantity 
of alkali to effet or complete the précipi- 
tation. The term lake, however, has feveral 
fignifications : it originated from an extraët of 
lac, a -colouring fubftance, of which I fhall 
treat in the fecond volume : it was afterwards 
applied to dry paftels coloured with lac, for 
the ufe of painters;s and at length to dry 
pañtels and powders of various colours, and 
different natures. 

Alumine diflolves pretty copioufly in pure 
or cauftic alkalis, épécially if aided by calci- 

5, nation. 
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nation. Macquer paid great attention to this 
folution, and confidered it as a very advan- 
tageous mordant, particularly for dyeing cotton 
With madder#. 1 have repeated and varied 
his experiments, but I confefs, that 1 have 
been far from fucceeding in the degree he 
profeffes to have done: it even appeared to 
me, that the colouring particles have tao great 
an attraétion for the alkali to feparate from it 
and fix in fufficient quantity on the fluffs, 
from which the alkali itfelf has the property 
of taking them. On this fubjeA, however, 
I fufpend my opinion, becaufe I find Mr. 
Hauffman alfo, whofe authority is of great 
weight, confiders the combination of alumine 
and pot-afh, which he ftyles alumine of pot- 
afh; as well. calculated for the purpofe of a 
mordant ?, 


> 


+ In a memoir not pabhfhéd, which he read at a mecting 
of the academy. | 
 P Lettre de M, Hauffman, Ann. de Chym. tom, vit, 
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CALE RU SLT: 


Of tbe Sulphat of Iron, or Martral Vitriol, 


T H E fulphat or vitriol of iron, martial 
vitriol, green copperas, is cryftallized in 
rhombs, of a beautiful green colour, tranfpa- 
rent when recently cryftallized. In a hundred 
parts, it contains twenty-four of fulphuric 
acid, twenty-four of iron, and fifty-two of 
water. 28 | 

The fulphat of iron may be made direétly 
with iron, and fulphuric acid diluted with a 
certain quantity of water. This folution ex- 
hibits phenomena far from uninterefting to the 
chemift, but which it is not our bufinefs to 
confider at prefent. The fulphat of iron formed 
in this manner, bears a price which does not 
permit ‘it to be employed in the arts, and 
nature furnifhes us with means of obtaining it 
at a much cheaper rate. 

Native fulphat of iron is found in coal- 
mines, in the cavities of pyritous ores, and 
in fchifts : but the greater part of what is con 
fumed, is obtained from martial pyrites. 


U 4 Pyrites 
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Pyrites are flones confifting of oxyds of 
iron, fulphur, argil, filiceous earth, and fome- 
times calcareous earth, in various proportions. 
The formation of the fulphat of iron in thefe 
ftones is effe&ted by expofing them à confi- 
derable time to the aëétion of the air and 
moifture, or by roafting them in the open air, 
and leaving them afterwards expofed to its 
aétion. It is even neceffary fometimes t6 
repeat this operation. ‘The fulphat, when 
formed, is obtained, by lixiviation and evapo: 
ration. | 

Sulphat of iron is alfo prepared with minéral 
waters, which hold copper in folution. The 
copper is précipitated by means of iron, 
and the folution, which ftill retains à fmall 
portion of copper, is made to cryftallize. 

The fulphat of iron of Goflar, commonty 
contains a little zinc ; that of Hungary, and 
that of Saxony, a little copper * The fulphats 
of England and of France are more pure: 
Thefe, however, fométimes ‘contain alum ; 
particularly the latter. 

Sulphat of iron might be made, free from 
éopper or alunf, 1f care wére taken to. keep 
pieces of iron in the evaporating- veffel, as 


+ Kirwan’s Mineralooy. 


Mr. 
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Mr. Monnet advifes ? ; fince iron has the pro- 
perty of precipitating both copper and the bafe 
Of alum. It appears, that the fuperiority of 
the englifh vitriol is owing to this precaution, 
which is obferved alfo in the two manufaftories 
near Alais*. There is only zinc which will 
not be precipitated in this way; but that is- 
féldom found in fulphats of iron, and never in 
any quantity. f 

The copper contained in many forts of ful- 
phat of iron, appears not to be prejudicial to 
the black dyés, for which this metallic falt is 
chiefly employed. If, however, it be required 
. to free them from it, it may be done by keep- 
ing plates’ of iron for twenty-four hours im- 
merfed in a cold folution of the falt, when 
the wbole of the copper will be precipitated on 
thele plates.  Cryftallization is incapable of 
producing the effe&, becaufe, as Mr. Monnet 
obferves, the fulphats of iron and of copper 
form à mixed falt, and will not feparate. 

Alum is probably more detrimental to black 
than copper ; for when à black ftuff is boiled 
with that falt, it difcharges the colour by 
difolving it. ‘It is apparently on this acçount, 


b Traité de la Vitriolifation. 
© Chaptal's Elements of Chemiftry, vol, ii. 


that 
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that the englifh vitriol is fo much efteem- 
ed. 

 Sulphat of iron may be freed from alum 
allo, by keeping it fome time in digeftion with 
iron filings: but this decompofition is more 
difficult and lefs complete, than that of the 
fulphat of copper. | 

: It is only from want of care in the cryftal- 
lization however, that the fulphat of iron 
retains alum : for, as obferved by Mr. Monnet, 
thefe two falts cannot combine äinto mixed 
cryftals, fo that they may be feparated by a 
careful cryflallization. 
When fulphat of iron is kept long expofed 
to the air, it tarnifhes and becomes yellowifh : 
its folution grows turbid by boiling, a part 
of the iron is precipitated in the form of a 
ycllow powder, and it lofes the property of 
forming cryftals. Thefe phenomena are owiIng 
to the iron attraéling oxygen, or the bafe of 
pure air, from the atmofphere, with which 
when it is faturated to a certain point, it can- 
pot be képt in folution but by an excefs of 
acid. Hence it continues to be precipitated, 
till what remains is capable of being held in 
folution by the acid which is found in due 
proportion. To avoid this kind of decom- 


pofition, the fulphat of iron fhould not be 
diflolved 
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diflolved till the moment it is wanted, and it 
fhould be diffolved with the leaft poffible heat, 
1 have remarked, that a folution made with a 
low degree of heat, kept much longer expofed 
to the air without growing turbid, or depo- 
fiting à fediment, than a folution made by 
boiling, and afterwards filtered. 

Sulphat of iron is of great ufe in dyeing, 
particularly for black, gray, and other hues, 
which âre darkened by its means. : 1 have 
fhewn, in the firft fe&tion, how it a@s by 
combining with the aftringent principle and 
the colouring particles. 

Solutions of iron in the acetous and fome 
other vegetable acids, are alfo ufed in dyeing : 
but thefe preparations are made in the places 
where they are ufed, and their defcription will 
be found with that of the procefles, of which 
they make a part. ess 

All the folutions of iron differ greatly in 
the flate in which the metal exifts in them, 
and in the property of attraéting more or lefs 
oxygen from the air. 

The folution in nitric acid, according to 
the obfervation of Mr. Hauffman 4 fhews no 
marks of abforbing vital air, even when agi- 


4 Journ, de Phyfique, 1787, 


tated 


» 
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tated in contaét with it; but it retains à great 
excdfobfiacidast ss doi bovlotlih a 

The folution in acetous aciloi is at firft of a 
pale green; by abforbing vital air it grows 
more and more yellowifh ;:and at length ac- 
quires a very deep:reddifh yellow colour. It 
takes a great proportion of iron, and abforbs 
oxygen without forming à fediment. 

The: folution: in: fulphuric acid attraëts oxy- 
gen‘more flowly than the preceding one, forms 
a depofit of oxyd proportionate to the quantity 
of that principle, and thence acquires à gra- 
dually increafing excefs of acid: 

Thé muriatie acid diflolves oxyd-of iron in 
whatever: ftate it finds it: but if it contain 
much oxygen, a part.of the acid is difengaged 
in the form of oxygenated muriatic acid, as 
Mr. Fourcroy has obferved. | 

Thefe properties of the folutions of iron, 
may ferve to explain the differences they ex- 
hibit, when employed in the arts. 


CHA Pr. 
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GR A PE TV 
Of the Sulphat of Copper, or Blue Vitriol. 


ke As fulphat of copper, lue vitriol, cyprus 
vitriol, blue copperas, is à falt compoled 
of oxyd of copper and fulphuric or vitriohc 
acid. This falt readily forms blue cryftals of 
a rhomboidal form. ‘The quintal contains 
thirty pounds of acid, forty-three of water, 
and twenty-feven of copper. At the tempera- 
ture of twelve degrees of Reaumur (59 Farh.) 
it requires nearly four parts of water to dif 
folve it. | 

Sulphat of copper is of no great ufe in 
the arts, whence little attention has been paid 
to the different proceffes by which it may be 
prepared. 

In making the fulphat of copper for com- 
mercé, two methods are employed. The firft 
confifts in calcining copper pyrites, or the mat 
which refults from the fufñon of copper ore, 
and which is a compound of copper and 
fulphur, and deaving the produét of the cal- 
cination to eflorefce. By this means the 
copper is oxydated, and the fulphur converted 


into 
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into fulphuric acid. ‘The falt formed is then 
extraéted and cryftallized. The fecond me- 
thod is to calcine an artificial mixture of 
fulphur and copper, to leave it in like manner 
to efflorefce, to lixiviate the falt, and cryftallize 
it, : 

There are fome waters that contain copper 
combined with the fulphuric acid, which might 
be employed when we want to ufe fulphat of 
copper. | 

Lime and the alkalis produce, with the 
fulphat of copper, a greenifh blue precipitate, 
which foon becomes green in the air. Am- 
moniac produces a beautiful blue precipitate, 
which it quickly rediffolves, and which alfo 
becomes green in the air. Thefe differences 
of colour depend on the proportions of oxygen 
combined with the copper : if it be in fmall 
quantity, the oxyd is blue; if in a larger, it 
is green: whence the blue oxyd becomes 
green in the air, by combining with the oxygen 
which it attraëts from the atmofphere. 

Oxyd of copper cafñly combines with moft 
kinds of colouring particles, by which it is 
precipitated from acids. It frequently imparts 
to them a pleafing colour: but as its own 
‘colour, which influences that of the combi- 
‘nation, is eafily changed by the air, the co- 
lours 
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ours refulting from its mixture are variables 
and of little duration, fo that there are few 
occafons on which it can be employed with 
advantage. 

It has been remarked, that the fulphat of 
copper attacks cloths more than that of ron *. 
This effeët is partly owing to its poflefling a 
much greater quantity of aétive acid than the 
latter : for, according to Mr. Kirwan's cal- 
culation, one hundred parts of fulphat of iron 
contain twenty parts of fulphuric acid, and a : 
hundred parts of fulphat ‘of copper contain 
thirty. This acid is fet free when the oxyd 
combines with the colouring particles, and 
exerts its aftion on the cloth, or rather on 
the combination of the cloth with the colouring 
particles. But what more efpecially augments 
on one hand the quantity of acid fet frce, and 
confequently its aétion on the cloth, and-on 
the other, the influence: of the oxyd of cop- 
per on the qualities of the colour, 1s, that this 
oxyd enters in a large proportion into the 
combination which it forms with the colouring 
particles. I have precipitated an equal quar- 
tity of decottion of fuftic {bois jaune) with 
fulphat of copper, and, with fulphat of iron, 


# Inftruétion fur l'art de Ja Teinture : by Mr. Poerner. 


and 
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and found the precipitate produced by the 
former, much more confiderable than that 
produced by the latter: confequently there 
was more fulphat of copper decompofed by 
the fame quantity of colouring matter, than 
falphat of iron. The quantity of acid fet 
free is more confiderable therefore, on two 
accounts. : 

À proof, that the a@tion on the cloth is not 
owing principally to the oxyd of copper, is, 
that the fame objeËtion is not made to verde- 
gris as to blue vitriol. 


Se € IR: ES 4 V. 
Of Sulphat of Zinc, .or White Virriol, 


HE fulphat of zinc, véfriol of zinc, white 
vitriol, while copperas, is compoled of 
fulphuric acid and oxyd, or calx of zinc. 
À little more than twice its weight of water is 
required to difloive it at a temperature of 
twelve degrees of Reaumur (59 Farh.) and 
by evaporation we obtain cryftals im the 
form 
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form of a tetrahedral prifm, terminated by a 
quadrilateral pyramid. According to Mr. 
Kirwan, a hundred parts of fulphat of zinc 
contain twenty-two of acid, twenty, of zinc, 
and fifty-eight of water. 

The greater part of the fulphat of zinc. met 
with in commerce, is prepared at Goflar, where, 
after having roafted and diftilled the ore which 
contains the zinc, the refduum is thrown 
red-hot into water, lixiviated, and the liquor 
evaporated, by which means this metallic falt 
is obtained. 

The fulphat of zinc of the fhops always 
contains iron, and when a folution of it is left 
expofed to the air, or made to boil, it grows. 
turbid, and a portion of the iron precipitates ; 
but the greater part always remains, and cannot 
be entirely precipitated but by boiling the 
folution with filings of zinc: even by this 
procefs it is difficult to feparate the whole of 
the iron. | 

Hitherto little ufe has been made of this 
metallic falt in dyeing. When it has been. 
employed, it has been found to render the 
colours deeper; which effe& is owing, in a great 
meafure, to the iron which it always contains. 
I have made fulphat of zinc by diflolving zinc 
in fülphuric, acid : fome of this folution I have 

Vox. L. X ” poured 
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poured into infufons of fumach, galls, madder, 
and cochineal, and compared the effets it 
produced with thofe of a folution of common 
fulphat of zinc, which had been long made, 
and had depofited all the iron that expofure to 
- the air would throw down. The latter ren- 
dered the colours much deeper than the former. 
The depofit produced by the pure fulphat with 
the infufion of fumach was a violet lilac; with 
the infufion of galls, a little deeper; with that 
of madder, bright purple; with that of cochi- 
neal, firft red, afterwards a beautiful purple. 
In general the precipitates produced by the 
fulphat of zinc grow a little darker with time ; 
which indicates, that the oxyd of zinc pro- 
duces a flight combuftion of the colouring mat- 
ter: it appears, moreover, tO combine with it 
but in fmall proportion. Hence we fee the 
_ reafon why it renders colours darker than the 
oxyd of tin, though they are equally white. 


C H À P. 


r 
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Cire Pr VI. 


Of Verdegris, and Acetite of Copper: 


ORMERLY verdegris was prepared 

only at Montpellier, and in its neighbour- 
hood. The procefs followed there confifted in 
fermenting the ftalks of grapes with wine-lees, 
ftratifying plates of copper with thefe ftalks, 
taking them out after fome time, fetting them 
up edgewife in a corner of the cellar, where 
they were again fprinkled with wine-lees, and 
fcraping off:the verdegris which fwells up 
from the laft operation. ‘The fame procefs 
was repeated on the plates of copper, after 
having removed the verdegris. | 

At Grenoble they ufe vinegar ready made, 
with which they fprinkle the plates of copper. 
The verdegris prepared in thefe two ways 
differs in fome of its properties. 

The copper is reduced to an oxyd from the 
fame caufes as lead is in the making of white 
lead, that is, from the concurrent a@tion: of 
the atmofpheric air, and the acetous acid, which 
is employed, or which forms in the grape-ftalks : 
but as veflels of copper are much ufed, it may 
not be improper to confider the manner in 

X 2 which 
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which acids at on that metal fomewhat at 
length. 

For copper to difflolve in acids, it is necef- 
fary, as with other metals, that it be combined 
with oxygen, or reduced to a calx or oxyd. 
It is requifite, therefore, that it attraét oxygen 
from the atmofphere, or that the acids furnifh 
it, or indeed that it decompole the water. The 
laft cafe: requires circumftances which do not 
occur in the proceffes of dyeing. 

Vegetable acids cannot impart oxygen to 
copper: but the aétion they exert on it favours 
its combination with oxygen fo much, that it 
readily attraéts the atmofpherie air, by which 
it is reduced to an oxyd, and becomes foluble 
in the acid liquor. But that the copper may 
be capable of attraéting the oxygen of the at- 
mofphere, it is neceffary, that the liquor be 
cold : hence vegetable acids whilft hot do not 
attack copper, and the fame thing holds with 
refpeët to oils, and other fubftances which aët 
on that metal, unlefs a portion of copper be 
previoufly oxydated, in which cafe it readilÿ 
diffolves, whatever be the terperature of the 
liquor.! From this we fee the neceflity of never 
fuffering liquids capable of attacking copper 
to grow cold in vellels of that metal, and of 


taking care.to keep them always extremely 
clean, 
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clean, that no oxyd may be found formed on 
their furface. 

The nitric acid, and nitro-muriatic acid, or 
aqua regia, have the property, though diluted 
with water, of imparting oxygen to copper, 
and of diffolving it, efpecially when the liquor 
is in a ftate of ebullition. Thus it is impof- 
fible to prevent a portion of the metal from 
being diffolved in baths into which is put folu- 
tion of tin, for inftance, unlefs the copper be 
carefully tinned. One circumitance, however, 
tends to diminifh this effe&, the action of the 
nitric acid being exerted on the vegetable fub- 
flances, and ftill more on the animal fubftances, 
that are in the bath with it. 

The copper in verdegris, then, is reduced 
to an oxyd, and combined with a portion of 
acetous acid more or lefs confiderable. When 
the oxyd of copper is completely faturated with 
this acid it is wholly foluble in water, and by 
évaporation forms blue rhomboïdal cryftals, 
which, fixing on little ftcks, produce thofe 
groups known by the name of cryflalized ver- 
degris, cryflals of Venus (diftilled verdegris). 
The difference between this falt and verde- 
gris is, that in the former, the oxyd of cop- 
per is completely faturated with acetous acid, 
or it 1s the acetite of copper; and that in the 

2x 4 verde» 
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verdegris there is onlÿ a portion of the oxyd 
of copper in the ftate of acetite. This faline 
portion may bé féparated by folution in water, 
the oxyd of copper, which is infolublé in wa. 
ter, remaining undiflolved : but this may éafly 
be diffolved in acetous acid, and thus reduced 
to the fame faline ftaté*. Sometimes verde- 
gris Contains véry little acetite; at othérs, 
“On the contrary, it contains fcarcely a fourth 
of its weight of uncombined oxyd of copper. 
To this is owing the difference which diftin- 
guifhès the verdegris of Grenoble from that 
of Montpellier: the former containing much 
more acctite of copper; the latter, of oxyd 
of copper uncombined. | 
Thele obfervations may be ufeful to any 
oné who fhould attempt to make verdegris, 
or diftilléd verdegris, for himfelf, which might 
be done in différent Ways, according to cir- 
cumftances; and for judging of the qualities 
of vérdegris, which w1l be more or lef fit 
for any particular ufe, according to its nature. 
Then, ïf it be ne effary, that the verdegris 
fhould be dfolved, the greater part of what 
was ufed would be wafté | if t contained but 
little acetite: in this caf , the uncombined 
oxyd might be diflolved in vinegar, and then 


a Mem de l'acad. 1,82. 
the 
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the whole rendered fit for the purpofe re- 
quired. In other circumftances, it is the oxyd 
that is ufeful; when we fhould choofe verde- 
gris that-contains little acetite, or even dif- 
folve the acetite, and referve it for other occa- 
fions. 

The verdegris ufed in dyeing black acts 
principally, and perhaps folely, by its uncom- 
bined oxyd. This oxyd ferves to precipitate 
the iron combined with the aftringent prin- 
ciple, by combining with the fulphuric acid ; 
which will explain the obfervations of Mr. 
Clegg, that I am going to relate ?. 

Mr. Clegg, endeavouring to difcover fome 
cheaper ingredient, that might be fubftituted 
inftead of verdegris for dyeing black, ob- 
ferved, that the copper of the verdegris pre- 
cipitated the iron of fulphat of iron, held in 
folution with aftringent fubftances, in the ftate 
of oxyd. But I have remarked, that the iron 
was combined with the aftringent principle, 
when precipitated by the oxyd of copper, and 
even that the oxyd of iron cannot be precipi- 
tated by the oxyd of copper but on account 
of the double affinity which refults from the 


b Tranfations of the fociety, inftituted at London, for 
the encouragement of arts, manufactures, and commerce, 


vol, i, pag- 151. 
X 4 ation 
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attion of the aftringent principle. Confider- 
ing the verdegris as a precipitant of iron, 
Mr. Clegg fought to fubftitute for it other fub- 
._ itances calculated to precipitate iron from its 
folvents. He firft tried alkalis, which appeared 
to fucceed in a fmall way, but would not an- 
Âwer on a large fcale: in faët, alkalis do not 
precipitate the combination of iron and the 
aftringent principle,, but form with it a fupra- 
compound, and give it a reddifh tinge. He 
afterwards - afcertained, by repeated experi- 
ments, that the purpofe of verdegris might 
be fully anfwered by a mixture of fulphat of 
copper and pot-afh. The fulphat of copper 
he direëts to be diffolved, and a folution of 
pot-afh to be added till the blue colour dif. 
appears, that is to fay, till the whole of the 
copper is precipitated.  Nearly equal weights 
of fulphat of copper and of the alkali are 
requifite for this purpofe: and Mr. Clegg af 
fures us, that thefe will fupply the place of 
a quantity Of verdegris equal to the weight 
of both, particularly in dyeing hats; in which 
much verdegris is employed. 

The advantages of this procefs depend on 
the comparative prices .of fulphat of copper, 
of pot-afh,. and of verdegris. Inftead of the 

2 Julphat, 
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fulphat, we may ufe the folution of copper in 
nitric acid made in the operation of parting. 


CHER CAUP, ne VHE 
Of tbe Acetite of Lead, or Salt of Saturn. 


HE acetite of lead, or falt of faturn, is 
a combination of lead, reduced to an 
oxyd or calx, with acetous acid or vinegar, 
It is generally cryftallized in fine confufed 
needles ; 1f, however, it be cryftallized by a 
flow evaporation, white cryftals in flat paralle- 
lipipedons, terminated by two furfaces inclin- 
ing in oppofite direétions, will be obtained. 
This falt has, with a flight aftringency, a fac- 
charine tafte, from which it has acquired the 
improper appellation of fugar of lead. It is 
in fome degree decompofed by water, and 
forms with it a milky liquor, that depofits a 
white powder, parly owing to the oxyd of 
lead which has forfaken the acid: but this 
depofition may be prevented by the addition 
of a certain quantity of acetous acid; a pro- 
cefs that may be ufeful when this falt is em- 


ployed 
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ployed in dyeing. Befde this depoñit, which 
takes place even in diftilled water, another 
occurs in waters containing fulphat, which is 
owing to à combination of the oxyd of lead 
with the fulphuric acid, and is proportional 
to the quantity of that acid. The fait refult- 
ing from the muriatic acid is fufficiently foluble 
not always to form a depoñit. 

The acetous acid does not attack lead in 
its metallic ftate, unlefs in contaët with the air: 
but af the air touch its furface, the lead gradu- 
ally becomes oxydated, by means of the oxy- 
gen it attraëts, and is thus rendered foluble 
_inthe acid” As this manner of preparing ace- 
tite of lead, however, would be difacvantage- 
ous, both becaufe it would require much time, 
amd becaufe a great part of the acetous acid 
would evaporate, recourfe is rad to other pro- 
ceffes. 

Wihite lead is an oxyd of lead which appears 
to be combined with a fmall portion of acetous 
acid. To form it, lead in fheets is fufpended 
over vinegar, in earthen veffels, which are 
buried in dung, that the heat may keep up 
the evaporation of the vinegar, which, in ex- 
haling, reduces the lead to an oxyd by the 
afñiftance of the air. This oxyd, which is 
powdered with great care, forms white lead : 


but 
« 
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but a part of it, falling into the vinegar, dif- 
folves in it, and forms acetite of lead, which 
réquirés only to be evaporated, and RUE by 
à fecond cryftallization. 

Atétite of lead is prepared for the moft part 
with diftilled vinegar, obtained from beer or 
. wine, and white lead, which, as has been faid, 
is än oxyd of lead reduced to à very fubtile 
powder, and confequently in the moft favour- 
able ftate for folution. Defcriptions of the 
proceffes by which it is prepared in the large 
way may be feen in the Art du Difillateur of 
Mr. de Machi, and more particularly in the 
Didionnaive de Chymie of Mr. de Morveau, 
under the article Acétite de Plomb. 

If à perfon find himfelf in want of acetite 
of lead, he may eafily make it, by diffolving 
an oxyd of lead in difiilled vinegar, and evapo- 
rating the folution to the proper point for 
cryflallization. Various oxyds of lead may 
be employed for this purpofe. White lead dif- 
folvés more eafilÿy than any other, except cé- 
rufe but tais fhould be rejefted, becaufe it 
is a mixture of w ie lead and chalk. Litharge, 
or the femi-vitrified oxyd of lead, may be 
taken inftead of white lead; but minium dif. 
folves with more difficulty, 


In 


278 ELEMENTS OF Tuer 


In many cafes, it would be fufficient, to dif. : 
folve the oxyd of lead in white wine Vinegar, the 
extratlive part of which, that conftitutes its 
principal difference from diftilled vinegar, 
would not injure colours. Neither would the 
excefs of acid which this folution might retain 
be detrimental, and it might prevent the for- 
mation of the precipitate that takes place when 
acetite of lead is diffolved in water. As the 
acetite of lead is of fome price, this procefs 
might be employed with advantage where much 
is ufed. 

The acetite of lead forms, in general, a copi- 
ous precipitate with folutions of the colouring 
particles. 

It deepens colours, and renders them more 
permanent, but lefs bright. The greateft ufe 
made of it is for the compofition of the prin- 
cipal mordant employed for printed linens, in 
which it ferves, as has been faid, to form a 
combination of the bafe of alum with acetous 
açid, 


CERCATES 
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ÉT HR AL NARDIS 
Of Frxed Alkalrs. 


Le chemiftry two alkalis are diftinguifhed : 
fixed alkali, and volatile alkali, or ammo- 
niac. ‘The former refifts the aétion of fire; 
the latter evaporates at every degree of tem- 
perature to which our atmofphere is liable. 
Each has a powerful aétion on the colouring 
particles: but as the volatile alkali is not ufed 
in dyeing, or, at leaft, not in an uncom- 
pounded ftate, fixed alkali only will be con- 
fidered here. : 

Fixed alkali is divided into two kinds: vege- 
table fixed alkali, or pot-afh, and mineral alkali, 
or foda. 


ARMOR E" Te 
Of Vegetable fixed Alkali, or Pot-A/}. 


THIS alkali is extrafted from the afhes 
of various vegetable fubfances, whence it has 
obtained the name of vegetable alkali: and as 
it is more or lefs pure, more or lefs cauftic, 
according to the fubftance from which it is 

procured, 
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procured, and the circumftances attending its 
Preparation, Many varieties aré made of it in 
commerce, to which have been given different 
names, indifpenfably neceffary to be diftin- 
gufhed. Firft, however, we muft confider 
alkali, independently of he mixtures by wbich 
its properties are modified. 

Vegetable alkali may be pure, and free from 
all combination, or it may be combined with 
carbonic acid. In the former ftate it is pot-afh, 
the pure pot-q/h of chemifts, cauflic vegetable 
fixed alkali: in the latter, it is cardonat of pot- 
ap, effervelcent vegetable fixed alkali. = 

Pure or cauftic pot-afh has a very acrid 
lixivial tafte. It attraëts the humidity of the 
air {o powerfully, that it cannot be made to 
cryftallize but by peculiar proceffes. In this 
ftate it combines with oils to form foap. But 
the purity of alkali is never abfolute ; it always 
retains earths in folution; unlefs alkohol or 
fpirit of wine, be employed to purify it*. Hence 
when we faturate it with-an acid, a fediment 
is formed, which fometimes affumes the appear- 
ance of a jelly: this fedimentis produced by 
the earth, which feparates. 

The carbonat of pot-afh is the falt juft men- 
tioned faturated with carbonic acid. In this 


2 Mem. de l’acad. 1782. 
fate 
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ftate it no longer holds earth in folution, and 
it produces an effervefcence with acids, owing 
to the carbonic acid, which efcapes, and affumes 
the form of gas. This falt has a favour analo- 
gous to that of pure alkali, but much weaker, 
and without caufticity. It ought to be con- 
fidered as a true neutral falt, and is reducible 
into cryftals, like moft other falts of this fpe- 
ces. Lime mixed with it feizes its carbonic 
acid, and precipitates, thus rendering it cauftic. 
It likewife parts with its carbonic acid when. 
urged by a ftrong heat. 

The alkali obtained from afhes, or found in 
commerce under different denominations, 1s à 
compound of pure alkali and carbonat of pot- 
afh. The proportion of thefe varies, not only 
in falts fold under different names, but even 
in thofe which are prepared in the fame way. 
A difference in the degree of heat employed 
‘is fufficient to produce a difference in caufti- 
city; and they are befdes mixed with greater 
or lefs quantities of earth, and heterogeneous 
falts. 

The moft fimple method of feparating alkali 
from earths, and beterogeneous falts, is to 
leave it expofed to the air in a moïft place: 
the alkali attra@ts the humidity of the air; and 
the earth, with the greateft part of the hetero- 

2 gencous 
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gencous falts, forms a fediment, from which {4 
to’be poured of the liquor, improperly called 
oil of tartar by deliquefcence. The part com- 
bined with carbonic acid; which, if alone, would 
have formed cryftals, diflolves by means of the 
cauftic part: but it is to be obferved, that, if 
the folution be long left expofed to the air, 
it gradually attraêts the carbonic acid which 
always exifts in the atmofphere, and at length 
cryftallizes, as Bohn and Montet long ago re- 


marked. If à more fpeedy method of purify-. - 


ing the alkali be required, nothing more is 
neceffary than to mix it well with an equal 
weight of cold water, and filter the liquor, 
or let it fettle, and decant it when clear. An 
equal quantity of water may be poured on the 
refiduum ; but the alkali thence obtained will 
be much Iefs fine than the former. 

Salt of tartar is an alkali obtained from the 
combuftion of tartar, wrapped up in cones of 
paper. The refiduum of this combuftion is 
diflolved in water, the folution is concentrated 
on the fire, the heterogeneous falts are feparated 
as they precipitate, and by deficcation is ob- 
tained the falt of tartar, the pureft alkali to be 
met with in commerce, but at the fame time the 
deareft. The alkali of falt of tartar has little 
caufticity. 4 

Cendres 


_ 
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Cendres gravelées abound in alkali, but are 
lefs pure than faltof tartar. They are produced 
from the combuftion of wine-lees and the afhes 
of vine-twigs. 

The pot-afh of commerce is tie RE of RÉ 
combuftion of wood, burnt for that purpole in 
fome of the northern countries where forefts 
abound, chiefly in Ruflia and Sweden. Ac- 
cording to Linnæus, birch or alder is burnt 
with a flow fre; the afhes are made into a kind 
of pafte with water; billets of fir or pine are 
laid in a row, and covered with this pafte; on 
this row another, covered in like manner with 
the pañte, is laid tranfverfely; and this is re- 
peated, till the pie  rifes to a confiderable 
beight : this pile is then fet on fire, and when 
the afhes begin to run, it is overturned, and 
the melted afhes are beaten with flexible rods. 
By this operation théy are-mixed with the logs, 
and become as hard as ftone. 

It appears from this account, that pot-afh 
muft contain much earth; but it feems too, that 
lime is fometimes mixed with it Dr. Home 
found it principally in a kind of pot-afh, called 
cafhub alles, which are much ufed by the 
bleachers in Flanders and Artois?. 


* Effay on Bleaching, 
Voz. I. ù An 
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An excellent judge, Mr. Chaptal, thinks, 
that a faving might be made by the eftablifh- 
ment of a manufaéture of pot-afh in fome of 
. the forefts in France. He fays, he has found 
from nice calculations, that a pot-afh which he 
caufed to be manufaétured in fome of the forefts 
of Languedoc, came not to more than half the 
price given for that which is brought us from 
the North‘. He obferved, that the afhes of 
hard woods generally contained the moft; and 
afhes of box afforded him twelve or fourteen 
pounds in the hundred. According to Mr. 
Sage, ‘a hundred pounds of oak give only half 
a pound of afhes*. 

The aétion of afhes in ley is owing to the 
alkali they contain ; hence float-wood, having 
been deprived by the water of the faline and 
extraftive matter, from which the alkali ought 
to be difengaged by combuftion, affords inac- 
tive afhes. | 

It is eafy to fee, that the pot-afh of com- 
merce, the vegetable alkali chiefly ufed in the 
arts, muft differ confiderably, according to the 
mixtures naturally found in it, or added to it, 
and the circumftances attending its making. 
Now, to afcertain the real quantity of alkali 

Elements of Chemiftry, vol, i. 
d Journal de Phyfique, 1789. | 
dia contained 
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contained in it, would be of no fmall advan- 
tage. By the tañte, we fhould eañly be de- 
ceived ; for that pot-afh which contained alkali 
in a more cauftic ftate, would appear far more 
acrid than that in which the alkali was com- 
bined with a greater quantity of carbonic acid, 
Trials on leys, or on colouring matter, might 
prove fallacious, for the fame reafon. A cer- 
tain method of eftimating it would be, to dif- 
folve a given weight in water, to filter the 
dliquor, and to compare the quantity of acid it 
would require to faturate it, and render it in- 
capable of turning green the fyrup of violets, 
infufon of radifhes, or any other vegetable co- 
lour calculated for fuch a teft, with the quan- 
tity neceffary to produce the fame effect on a 
known weight of pure alkali. 

Pot-afh is of very extenfive ufe in dyeing : 
in general it facilitates the folution of the co- 
louring matter, and deepens its colour. 

Some direét the ufe of fait of tartar, or 
cendres gravelées, in certain procefes: but pot- 
afh may be fubftituted inftead of them in all 
cafes, if care be taken to purify it as I have 
direéted; unlefs, indeed, an alkali containing 
much carbonic acid be required ; and even this 
quality may be given to the folution of pot-afh, 
by leaving it fome time expofed to the air. As 

de thefe 
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thefe alkalis differ cd in price, this merits 
fome attention. 

As fixed alkali bas a powerful aëtion on fub- 
ftances of an animal nature, and diffolves them 
when it is in a cauftic flate, gréat attention 
fhould be paid to the proportions of this falt 
employed in proceffes to which thefe fubftances 
are fubjeéted, and to the degree of caufticity 
it poflefles. 


AIRE EG RUE RE 


Of Mineral Alkali, or Soda. 


THE epithet mineral has been affixed to 
this alkali becaufe it is frequently found in the 
bowels of the earth, on its furface, or in fub- 
terraneous cavities. Thus in Egypt, where it 
is called natron, it is obtained from two lakes, 
which grow dry in fummer. It is alfo found 
in feveral parts of Barbary, in Syr a, Perfia, the 
Eaft-Indies, and China, and even in our cli- 
mates. The greater part of what is ufed, how- 
ever, is obtained from the combuftion of plants 
growing on the fea-fide, particula ly from the 
kali, or foda; whence the generic name of foda 
has been given it by moft modern chemifts. 

The 
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The natron contains fea-falt and fulphat of foda, 
or Glauber’s falt, in different proportions. 

Mineral alkali exhibits the general charaéters 
defcribed in fpeaking of pot-afh : but it differs 
from it principally, fit, in affording different 
neutral falts with the acids; fecondly, in being 
always faturated with carbonic acid in its na- 
tural ftate, and affording cryftals, which, far 
from attraéting the humidity of the air, yield 
to it their water of cryftallization, and thus ef- 
florefce, affuming the appearance offlour. The 
foda of commerce contains a greater or lefs 
quantity of earth, fea-falt, fulphat of foda, or 
Glauber's falt, coal, and fulphuret of alkali or 
liver of fulphur. That which is of a good 
quality, does not yield above five or fix ounces 
of falt of foda (per pound) which may be fe- 
parated by folution and cryftallization. The 
beft is that obtained from barilla‘, on the coaft 
of Spain, and known by the name of alicant 
foda. Mr. Chaptal is convinced, that this plant 
might be cultivated with the greateft fuccefs on 
the coafts of the Mediterranean. 

À plant, known by the name of /4/icor, which 
affords foda of a good quality, is cultivated on 


e See a defcription of this plant, by Juflieu, in the memoirs 
of the French Academy for 1727. 
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the borders of ponds in Languedoc and Pro- 
vence. . 

A kind of foda, known by the name of kelp, 
cendre de varech, is prepared on feveral of our 
coafts. It contains but little falt of foda, and 
its faline parts is fometimes wholly fea-falt: 
In general, plants that grow without culture, 
produce foda of an inferior quality. 

The method above direëted for trying the 
quality of pot-afh, is equally applicable for de- 
termining that of foda. 

To free the mineral alkali from heteroge- 
neous falts, it fhould be diffolved in water, and 
the different falts feparated as they precipitate 
or cryftallize : the cryftals of falt of foda are 
the laft that form. 

When falt of foda is ufed, it is effential to 
attend to its ftate; for when it is in cryftals, it 
contains more than half its weight of water of 
cryftallization, fo that when it has fallen into 
eforefcence, one part will produce as great 
effet as two of the cryftals. 

Salt of foda is a carbonat of foda, a com- 
bination of carbonic acid with pure foda. Lime 
as on this falt in the fame manner as on the 
carbonat of pot-afh; that is, it takes fromit 
its carbonic acid, and renders it cauflic: in this 

ftate 
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flate it is pure foda, or fimply the fada of che- 
mifts, the /oap-boilers ley. 

In fome places, the appellation of aqua-fortis, 
or /oap-boilers aqua-fortis, is given to a folution 
of cauftic or pure fodaf. Such a denomination 
may eafily occafion miftakes, and make this al- 
kaline folution be confounded with nitric acid, 
or common aqua-fortis. Hellot informs us, 
that he was thus decéived with refpeét to the 
manner of preparing an indigo-vat, for which 
diretions had been given him. | 

Lately, feveral procefles have been difco- 
vered for extraéling the foda from fea-falt or 
muriat of foda, of which it is the bafe. Of 
many the fecret has not been difclofed. If 
thefe procefles be not too expenfive for ex- 
traéting the foda with profit, they ought to be 
confidered as very beneficial, as this falt is of 
extenfive ufe in feveral of the arts, and we are 
obliged to procure it from foreign countries. 


f Procès-verbal des Opérations de Teinture faite à Yvetot, 
par François Gonin. 
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C HA. IX. 


Of Soap. 


S: OAP is a combination of oil with alkali : 

but that this combination may take place, it 
is neceffary that the alkali fhould be pure, that 
is, free from carbonic acid. Vegetable alkali, or 
pot-afh, and mineral alkali, or foda, are both ‘ 


capable of forming foap: yet the latter is pre- 


ferred, becaufe the foap made with pot-afh has 
not an équal degree of folidity. 

To make the foäp of commerce, we begin 
with rendering the foda cauftic. For this pur- 
polfé, one part of good alicant foda and two of 
quick lime; are boiled in à fufficient quantity 
ôf water; the liquor is filtéred, and évaporated 
to fuch a degree, that a phial which would con- 
tain only eight ounces of pure water, will hold 
eleven ounces of this liquor, called Joap-boilers 
ley. One part of this ley, and two of oil, 
boiled together, till, on taking up fome of the 
mixture with a fpatula, it does not adhere, and 
{peedily coagulates, form foap. 

In almoft all manufaëftories the ley is pre- 
pared cold, by filtering water through a mix- 

ture 
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ture of equal bulks of powdered alicant foda 
and quick lime. This lye is then mixed with 
oil in the boiïlers, and their combination 1s 
promoted by the aétion of heat. The ley that 
pafled laft through the filter, and which is the 
weakeft, is put into the boiïler firft, and ftronger 
ley is added gradually, till the end of the 
operation. | | 

To make mottled foap, foda in its native 
ftate, fulphat of copper, or blue vitriol, cin- 
nabar, &c. are employed, according to the 
colour fought. 

A foft foap allo is prepared* by boiling a 
ley made of foda, pot-afh, or even common 
wood afhes, with the cake left after prefling out 
the oil of olives, nuts, or rape, with fats, with 
fifh oils, &c. which make black or green foap. 
Mr. de Bullion has propoled to make foaps with 
animal fats ? : I have been aflured, that a learned 
chemift has a manufaëture of this kind of foap 
in England. In America, foap is made with 
green Wax. | 

AI the acids, even the carbonic acid, de- 
compofe foap, and feparate the oil by combining 
with the alkali. Salts, with earthy or metallic 
bales, have the fame property ; but they effet 

+ Chaptal’s Elements of Chemiftry, vol. ï. 


» Journ. de Phyfique. 
it 


292 ELPEAM ENNEMIS OUT CUTARLE 


it by a double decompoñition: whilft the acid 
unites with the alkali, the oil combines with 
the earth or metallic oxyd, from which refult 
the earthy and metallic foaps I have elfewhere 
defcribed‘, that probably might be of fome 
utility in the arts. 

The principal ufe of foap in tas is for 
whitening thefilk. For this purpofe, a white, hard 
foap, prepared with olive oil, fhould be chofen: 
whence itis, that the beft foap is made only in 
places where this oil abounds, as Portugal, 
Spain, or Marfeilles. 

The ancients ufed a plant, called by Pliny, 
radicula*, fuppofed to be our foap-wort, for 
the purpofe of cleanfing woollens: for bleach- 
ing linen, they employed a plant, that ARPEUR 
to be a fort of fpurge. 


mm EPST M 


CRM 
Of Sulphur. 
ULP HUR is found combined in different 


minerals; but what is made ufe of, is 

chiefly extraéted from volcanic earths, parti- 

cularly from the Solfatara near Mount V efuvius, 
c Mémoires de l’Academie, 1780. 


# Plin, lib. xix. caps iii. 
where 
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where it is purified, and caft into moulds, that 
give it the form under which it is called ro/! 
brimflone. 

When fulphur is burnt flowly, it is reduced 
into a volatile acid, of a very penetrating fmell, 
and called fulphureous acid. If this acid be 
jeft in contaét with a fufficient quantity of 
atmofpheric air in a clofe veffel, all the pure 
part of the air, that is, its oxygen, is gradually 
abforbed, and the fulphureous acid is changed 
into fulphuric acid; fo that the difference 
between the two acids depends on the propor- 
tion of oxygen, and the ftate in which the 
oxygen exifts in them. 

In the fulphuric acid the oxygen has loft 
the caloric to which it owed its expanfive ftate : 
in the fulphureous acid it has retained fuch a 
quantity, that the combination it has juft 
formed, is volatile, and lofes its elaftic flate 
with difficulty. Thus in the former, the oxygen 
is much more concentrated, and much better 
combined : in the latter, its affinity is divided : 


between the caloric which it has retained and :-- 


the fulphur. For this beautiful theory of the 
pature and formation of acids, we are indebted 
to Mr. Lavoifier. 

Sulphuric acid aûts on colouring matters 
like other acids: but the fulphureous acid, 


particularly 
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particularly when in an aeriform ftate, deftroys 
feveral colours. 

It is a property of fulphureous gas to dif. 
charge the colour of the colouring matter with 
which it combines : but the colour in general 
is reftored on faturating it with an alkali. The 
colour thus reftored, however, vanifhes in 
time, becaufe a combuftion takes place fimilar 
to that produced by nitric acid, or oxygenated 
muriatic acid, which is OWing to the weak 
adhefion of the oxygen in the fulphureous 
acid. 

Sulphuration, or expolure to the vapour of 
fulphur, is employed to give woollens or filk 
defigned for white fluffs, the greateft poffible 
degree of whitenefs. 

For this purpole, a feparate chamber, with- 
out a chimney, and through which a current 
of air may be direfted when neceflary, is 
chofen. 

To a hundred pounds of filk extended on 
poles at the height of feven or eight feet, about 
a pound and half, or two pounds of fulphur 
are taken. This fulphur being grofsly pow- 
dered, is put into an earthen veflel or iron 
pot inthe bottom of which is a fmall quantity 
of afhes, and fet fire to in fveral places. The 


chamber is then fhut clofe, to prevent the 
fumes 
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fümes from efcaping. The next day the win- 
dows are opened, to let out the fumes and 
dry the filk: but in winter, as foon as the 
fulphureous fmell is gone, the windows are 
again fhut, and to dry the filk, chafing nie 
with live coals are placed in the room. 

This operation not only gives the filk a 
great whitenefs, but at the fame time a kind of 
tremulous elafticity, or ruftling, perceptible on 
preffing it between the fingers. 

As this ruftling of filk is attended with a 
certain ftifnefs, that which is intended for 
making watered filks fhould not be fulphurated, 
becaufe it would offer too great refiftance to 
the impreflions of the calender, under which 
ftuffs are pafled to water them. Ù 

Neither can fulphuration be employed for 
filks defigned for felt (Zonneterte) as it would 
corrode the iron and fteel of the tools ufed in 
manufaéturing it, and produce ruft. 

Silk which has been fulphurated takes moft 
colours badly, and if it be neceffary to dye it, 
it muft firft be deprived of its fulphur, by 
repeated foaking and fhaking over in hot-water 
(vide page 135). 

When filk is fulphurated, if it be not blue 
enough for the fhade defired, it muft be azured 

a fecond 
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a fecond time in clear water without foap, and 
after that, again fulphurated. 

The properties of fulphurated filk are owing 
to the fulphureous acid combined with it, the 
exiftence of which is rendered fenfible by 
means of fulphuric acid, for this immediately 
difengages from it fulphureous vapours. The 
fulphuration of woollen eloths is performed in 
nearly the fame manner as that of filk: but 
it muft be remarked, that if the operation be 
not managed with caution, and if the com- 
buftion of the fulphur be carried on with too 
great rapidity, fulphuric acid will be formed, 
which, colleéted in drops, will corrode the 
cloth; an inconvenience not eafñly to be a- 
voided. 


GirElâie Es XL 
Of Arfenic. 


ASE NIC is a metallic oxyd found in 
commerce in white lumps, .powdery at 
the furface, and internally cryftalline, tranf- 
parent, and as it were vitrified. ÆExpoled to 


the air it foon becomes opake, and is gradually 
reduced 
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reduced to a kind of flour; which may occa- 
fion the moft fatal accidents, if miflaken for 
other fubftances ; but is eafy to be diftinguifhed 
by throwing a little of it on burning coals, 
when it immediately rifes.in a thick fmoke, 
and gives out a ftrong fmell of garlic. If thé 
proportion of oxygen be increafed by means 
of nitric acid, this oxyd affumes the characters 
of a peculiar acid, termed the arfenical : if, 
on the contrary, it be deprived of its oxygen, 
by being urged in the fire with oily fubftances, 
it fublimes, and takes the form of a femi- 
metal. 

Oxyd of arfenic diffolves in fifteen or twenty 
parts of boiling water, but it requires a much 
larger quantity of cold water. Formerly arfenic 
was much ufed in many dyes, and particularly 
for printed linens: but the inutility of this 
poifonous fubftance being now acknowledged, it 
is ufed in very few proceffes, and even in thefe 
it appears to be ufelefs, The following prepa- 
ration, however, may be excepted. 

Fixed alkali has the property of combining 
with arfenic, as Macquer has fhewn*®. To 
effeét this combination, oxyd of arfenic in 
powder muft be thrown into warm water con- 
taining a confiderable proportion of alkali, 


* Mem. de l’Acad. 1746. 
till 
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till no more will diffolve. The liquor becomes 
of a dark brown colour, and acquires the 
confiftence of glue. This mixture, on cooling, 
becomes hard and brittle ; but it attracts the 
moifture of the air, and again becomes vifcous, 
Mr. Vogler has obferved, that it was a véry 
proper mordant for linen and cotton to be 
dyed with madder?!. ‘For preparing it he em- 
ployed a folution of common pot-afh : others 
ufe pot-afh in its pure or cauftic ftate *, 
Orpiment is a compound of oxyd of arfenic 
with fulphur, found native, and imitable by 
art. The more fulphur it contains, the more 
its colour inclines to red. It is alfo known 
by the names of yellow or red arfenic, realgar, 
fandarach, &c. According to a late analyfs 
of Mr. Weftrumb *, one hundred parts of 
orpiment contain twenty parts Of fulphur, 
feventy-nine of oxyd of arfenic, and one of 
iron. This fubftance is employed in fome 
procefles of dyeing, particularly in certain 


indigo vats. 


b Ann. de Chym. tom. iv. p. 122 
e Sicffert’s Verfuche mit einheimifchen Farbematerien. 


2 Kleine Phyf. chem. Abhandlungen, 


CHRPRT. 
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GUN PAT 
Of Water. 

T HE dqualities of different waters are 
À effential objeéts to the dyer: but it is 
perhaps of lefs importance to point out the 
injurious cffeëts they are capable of producing, 
than to deftroy the prejudices to which they 
Frequently give rife. 

It would be fuperfluous to fay, that water 
employed in dyeing fhould not be muddy, nor 
contain putrid fubftances ; and that waters fo 
loaded with heterogéneous principles as to be 
termed mineral, which are eaflÿ diftinguifhable 
by the tafte, ought not to be ufed. With thefe 
exceptions, water acts on colouring matter, 
principally by means of the falts with earthy 
bafes it contains.  Thefe falts are nitrat of lime 
and of magneña, muriat of lime and of mag- 
nefia, fulphat of lime, and carbonat of lime 
and of magnefa. | 

All theie falts with carthy bafes oppofe the 
folution- of the colouring particles, caufe va- 
rious kinds of them to precipitate, in confe- 
quence of their combining with the earth 
they contain, and render their colour deeper 
and frequently more dull. 

MO. Es Z ; The 
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The carbonats of lime and of magnefa have 
alfo the inconvenience of being precipitated 
by boiling, which drives off the excefs of car- 
bonic acid that held them in folution, fo that 
_thefe earths adhere to the ftuff to be dyéd, 
make it dirty, and prevent the colouring matter 
from penetrating'it. 

It is of confequence, therefore, to diftin- 
güifh the feveral kinds of water called hard, 
that they may be avoided in moft operations 
of dyeing. Chemifts are furnifhed with means 
not only of detcéting the différent principles 
contained in water, but even of afcertaining 
the quantity of each with precifion : but the 
procefles neceflary for thefe analyfes frequently 
réquire profound fkill, and a readinefs of 
praétice, which thofe who are employed in 
dyeing cannot be prefumed to poffefs.. Happily 
an eafy and common experiment is fufhcient, 
to fhew whether water contains fuch'a quan- 
tity of thefe falts as may be injurious ; the 
folution of foap. 

Al falts with earthy bafes decompofe foap 
by a double affinity : their earth combines with 
the oïl of the foap, whilft their acid unites 
with its alkali; and this combination of oil 
and earth forms an earthy foap, which, being 
infoluble in water, produces the curdling ob- 
ferved on fuch occafons *. 


a Mem. de l’Acad. 1780. 
If 
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If then, à water-be clear, not flagnant, void 
of fenfible flavour, and diflolve foap well, it 
may be deemed proper for dyeing 5 and all 
waters poffeffed of thefe qualities are nt 
proper. 

-But-as it is not always in our power to 
db our water, means of. correéting bad 
waters, at leaft thofe which are fo to a certain 
degree, have heen fought ; particularly for the 5 
purpofe of dyeing délicate colours. For this 
end, water in which bran has been made to. 
grow ‘four, generally known by the name of 
four water, or Jours, is commonly employed. 

For preparing the four water, twenty-four 
bufhels of bran are put into a tub or vat that 
will contain about ten hogfheads: a large 
 boiler is filled with water, which, when juft 

ready to boil, is poured intotthe vat: the acid 
fermentation foon commences, and in twenty- 
four hours the liquor is fit for ufe. 

I conceive; ‘that the four water aëts by de- 
compofing the-carbonat of lime and magnefa, 
from which its acid, being more powerful, 
difengages the carbonic acid-: thus the earthy 
fediment, which I have faid is occafñoned by 
boiling, is prevented from taking place. 

Mucilaginous plants are boiïled with water 
to correct it alfo.- The mucilage coagulates, 

and 
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and: cärrying with it the earths:that féparate 
by cbullition, as well as thofe which might 
happen to be fimply mixed with the water 
and render it turbid, forms a feum which is 
taken off, | 

Salts with earthy bafes, which are in genéral 
prejudicial in dyeing, may be in fome cafes 
- üfeful,, and ferve to modify tints. Thus a 
water of this kind would give à crimfon huëe 
to the colour of cochineal. 

As the water of a river may contain a 
greater or lefs quantity of falts with earthy 
bafes, according as its bed is greater or lefs, 
it happens fometimes, that the fame fhade is 
only obtained at certain times, though exaêtly 
the fame procefs: is followed ;: or that, to ob- 
tain the fame refult, certain: variations muit 
be made in the procefs; according to the ftate 
of theriver. 

Water which decompofes common foap, and 
forms calcareous foap, is improper for bleach- 
ing ; not only on account of the lofs of foap, 
which. is decompofed in wafte, but more efpe- 
cially becaufe the calcareous' foap, which is 
infoluble in water, adheres to the cloth, gives 
it a greafy feel, and even grows yellow in time, 
and fhakes off in little flakes. 


END or THE First Vorume. 


RER JR ATT. "A: 


Page 21, line 9, after referred, nfert the. 


142, — 12, for Beaumé, read Baumé. 





—— 178, — 9 from bottom, for independant, read inde- 


pendent. 
—— 240, — 3, for Dambournay, read d’Ambourney. 


#— 295, — 10 from bottom, for felt, read ftocking web. 
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